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FROM CABLE TO TROLLEY. 

Considerable interest is attached to the change of 
motive power which is now being carried out on the 
Broadway cable line in thiscity. It may be said with- 
out fear of contradiction that there is no stretch of 
street railway in the world which even approaches this 
line in the magnitude of its traffic. There are certain 
periods during the rush hours of the morning and even- 
ing when the ears are being run under ten second:» 
headway, and even under these conditions they are 
packed to their utmost capacity. With such a traffic 
to provide for, it required no little courage on the part 
of the management of the Metropolitan Street Rail- 
way Company to andertake to relay the old road with 
heavier rails, pat in place the electric cable conduit 
and the mwan-holes and hand-holes for the insulators, 
and perform the various other operations incidental 
to the change, without any serious interference with 
the regular schedule of the line. The work has now 
been in fullswing for several weeks, and consider- 
able sections of the road have been completed without 
any further inconvenience to traffic than a lowering of 
the running speed in the more crowded sections of 
Broadway. The preliminary work was done two years 
ago, when the cable conduits were laid in place 
throughout the whole road, the present work being 
confined to the relaying of the steel and the necessary 
changes in the substracture of the line to provide for 
the electrical conductors. 

The first step was the removal of the old rail, which 
weighed 85 pounds to the yard, and the insertion of 
the new 107-pound rails in its place. While this was 
being done a gang of men were engaged in drilling 
through the concrete and cutting open the sheet iron 
tubing of the cable conduit to make way for the man- 
holes and hand-hole boxes. The insulator hand-holes 
occur at intervals of 16 feet; they are set upon a bed of 
eoncrete, a form is placed around them, and the con- 
crete rammed into place. On every 200 feet there 
has been built beneath the track a brick cross conduit, 
in which is carried the electrical connections to the 
main eables. As soon as the hand-hole boxes were 
bolted to the track rails and. tothe slot rails and con- 
creted, and the brick corduits built, the Belgian: block 
paving was relaid and the street restored to its normal 
condition. 

The superiority of the new and extremely heavy rail 
—heavier than the heaviest rails on the steam rail- 
roads—over the old rail, as shown in the improved rid- 
ing of the cars, will be greatly appreciated by the 
public. The old rail was found to be in excellent con- 
dition except at the rail ends, where the weakness of 
the old splice bars, which were pot over 20 inches in 
length and were unprovided with bottom flanges, 
allowed the joints to sag under the heavy traffic, 
until the heavy “* pounding” of the cars had become a 
positive nuisance. The new rail is being spliced with 
what are probably the heaviest “fishplates” ever em- 
ployed in steam or street railway traffic. The angle 
bars are 8 feet in length and 8 inches in depth. The 
bottom flange extends laterally to the edge of the rail 
base, where it is tarned down vertically to a depth of 3 
inches below the rail. The bottom edge, moreover, is 
heavily buibed, This gives the needed girder depth, 
and places the metal where it will do its best work. 
The permanence of the joint is farther assured by pro- 
riding no less than eight 15/16-inch angle bolts; and 
the whole character of the construction is such that 
the ** fishplate rail joint,” if it ever had an opportunity 
to show its maximum efficiency, will surely have it 
now, 

A similar change is being carried out on the Lexing- 
ton Avenue cable line, and when this is completed all 
that will be necessary will be to insert the T-rail con- 
ductors through the man holes, and bolt them to the 
insulators, ‘tis proposed by the company to make 
the final change in power in one night, by stringing 
outa large force of men along the tracks, who will 


simultaneously lift the eondactors into place, bolt 
them up and make the necessary electrical connection 
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AMERICAN AND BRITISH ENGINEERING 
COMPETITICN. 

Among the industries which, because of the impetus 
and specialization which they have received in this 
country, may be classed as distinctively American, is 
that of structural steel work, in the designing and 
manufacture of which we have made enormous strides 
during the past few years, both as regards the variety 
of shapes placed upon the market, and the cheapness 
and high quality of the product. The cause of our su- 
premacy is to be found in two particular branches of 
engineering work, in which also we have achieved dis- 
tinction, namely, bridge and roof work and the eree- 
tion of tall buildings of composite construction. The 
bond between the bridge builder and the structural 
steel mills has been one of matual helpfulness. The 
demand for bridge steel, and in later years for struc- 
tural material for steel buildings, has stimulated and 
encouraged the manufacture of the special shapes re- 
quired ; while the great steel works of thé country, in 
their turn, by specializing this particular class of work, 
have been able to afford the builders the choice of a 
wonderful variety of shapes at a cost which is lower 
than that in any country in the world. 

The eighth article of the extremely interesting series 
on American Engineering Competition, originally pub- 
lished in The London Times and now running in the 
SCIENTIFIC AMERICAN SUPPLEMENT, is devoted to 
this subjeet of structural steel. The observations 
of The Times correspondent are based upon his in- 
vestigation of three of the largest structural steel 
concerns in the country, namely, the Keystone Bridge 
Works, the Peneoyd Works, and the Berlin Iron Bridge 
Works, and some of the most striking features of the 
plant and organization of these world-famed establish- 
ments are dwelt upon by the writer, of whom it will be 
admitted, by the way, that in the whole of his pilgrim- 
age among the industries of this country he has shown 
a ready appreciation of the distinctive features of 
American methods and practice. Thus: “ The energy 
with which Americans *‘ make’ business is remarkable. 
Steel-wakers are always trying to force people to use 
steel; they manufacture markets out of nothing. An 
architect says he cunnot put steel in place of wood— 
the steel manufacturer ewploys an expert to show that 
it can be done. He does not sit down and abuse the 
architect for his want of enterprise, but sets to work 
to force his hand.” As an instance of the creation of 
markets, the pressed steel car industry is quoted. 
Three years ago the pressed steel car was unknown. 
At the present time there are over fifteen thousand in 
use. This business, which started in 1889 in a small 
way, has grown in one decade until the various estab- 
lishments of the company can produce 130 cars per day, 
their output being limited only by the difficulty in ob- 
taining steel. 

As an Englishman, The Times correspondent is 
naturally interested in the Pencoyd Works, where the 
memorable Atbara Bridge was constructed. By the 
head of the firm he was assured that there was noth- 
ing-Anusual in the so-called rapid filling of the order, 
and that it was not true, as was stated in England, that 
a bridge already in course of construction had been 
diverted from its original destination and shipped to 
the Soudan. The writer was attracted to the Berlin 
Iron Bridge Works by seeing in Berlin proper, that is, 
in the German capital, a large ron foundry which had 
been made at the Connecticut works and shipped 
across the Atlantic. The Germans themselves know 
something about steel-making and how to make it 
cheaply, *‘and 1 was, therefore,” says The Timess cor- 
respondent, “a good deal interested in seeing works 
which could manufacture such a heavy thing as an 
iron foundry, pay railway freight on it from the mid- 
dle of Connecticut to a sea port, pay freight across the 
Atlantic, and then again farther freight from Haw- 
burg to Berlin, and yet ccmpete successfully with the 
German makers.” Asked how it was possible to per- 
form such a feat in a State which is not a steel-making 
State, the anager of the works attributed their suc 
cess to making a close study of the needs of the custo- 
wer. Thus, one particular department is under the 
control of an expert foundryman, who is engaged solely 
in designing iron foundry buildings, the result being 
that if the company are told how many castings of a 
given type are to be produced, they will supply 
fuundry specially laid out for the purpose. 

This individual case is a typical one of the plan of 
employing experts for designing special plants, special 
factories, special tools; and it is undoubtedly one of 
the secrets of our successful competition. It gives usa 
great advantage over Great. Britain, where the expert 
specialist is comparatively unknown, at least in many 
lines of engineering work. In a certain well-knowu 
street in Westminster are to be found engineers by the 
dozen who will design a whole railway system: road- 
bed, bridges, ties. track, locomotives, cars, signals, and 
station buildings. Such a system undoubtedly pro- 
duces versatile wen of wide experience, but it stands 
to reason that in some particular lines they are quite 
unable to compete with a specialist whose whole train- 
ing and lifeework has been limited to one special 
branch of engineering. What is true of the engineers is 
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trae in a less degree of the contractors and, as we have 
seen, of the manufacturers; and there seems to be 
lacking that common interchange of ideas and hearty 
co-operation, which mark the relations of these three 
classes in this country. 
Se el ER he Re aa nN 
CRYSTALLINE IODIDE OF MERCURY. 

M. F. Boudroux bas recently made a number of ex- 
periments, in which he forms the crystalline iodides of 
wercury directly, by the wet process, and has presented 
his results to the Académié des Sciences. Mercuric 
iodide in the crystalline form is usually formed by dis- 
solving the amorphous form of this body in a solution 
of iodide of potassium or in hydrochloric acid. The 
solution is concentrated by boiling, and, on cooling, 
deposits octahedral or quadratic prisms of a brilliant 
red. Its yellow modification is prepared in two differ- 
ent ways: by sublimation, which gives it the form of 
orthorhombic prisms, or by the wet way, when an excess 
of water is added to a solution of mercuric iodide in alco- 
hol. M. Boudroux finds that when a small quantity of 
iodide of ethy! or of methy!] is left in contact with a great 
excess of a mercuric salt at its maximum concentration 
point, there results a production of mercuric iodide. 
The formation of this compound is due to double de- 
composition, which is favored by the feeble solubility 
in water of the organic iodide, and the mercuric iodide, 
being formed very slowly in the liquid, is deposited in 
certain cases in large crystals. This experiment suc- 
ceeds with chloride, nitrate and sulphate of mercury, 
but it is with the acetate that the finest crystals are 
produced. The method of operating is as follows: In 
a flask is placed 200 parts distilled water, containing 10 
parts, by weight, of acetate of mercury, to which is 
added 5 parts iodide of methyl. After agitating for a 
few moments, the whole is allowed to rest. At the end 
of twenty or thirty minutes small crystals appear on the 
walls of the vessel and at the surface of the liquid. 
These are at first of a yellow color, then follow flat red 
erystals in increasing number. At the end of twelve 
hours the bottom of the vessel is covered with fine red 
erystals. In this way flat transparent crystals are ob- 
tained of a brilliant color. These are in some cases two- 
fifths of an inch long. This body has the chemical 
properties of mercuric iodide. The yellow crystals 
which form at the first stage of the deposit are trans- 
ferred slowly, under the action of light, to the red 
iodide, of which it appears to be a modification. Hav- 
ing obtained these results, M. Boudroux applied the 
saine reaction to the mercurous salts in the hope of ob- 
taining the erystalline form of mercurous iodide, 
Hexl,. This body has already been obtained in the 
crystalline form in the dry way, by heating in a sealed 
tube a mixture of iodine and mercury in the proper 
proportions, and in the wet way by boiling for several 
hours an excess of iodine With a saturated solution of 
mereurous nitrate and cooling slowly. The experi- 
menter obtained the desired reaction by adding toa 
cold saturated solution of mercurous nitrate a very 
small proportion of methyl or ethyl iodide and agitat- 
ing the mixture; at the end of one or two minutes a 
slight cloud was formed, which rapidly increased, then 
brilliant yellow crystals were formed abundantly and 
deposited on the walls of the vessel or collected at the 
surface. This compound, whose appearance resew bles 
that of lead iodide crystals, is the mercurous iodide. 
Light decomposes it gradually, and iodide of potas- 
sium connects it into mercuric iodide. When heated 
in a capillary tube, it turns red near 70° C., and melts 
at 290° to a black liquid. 

——————————————— 
EXPERIMENTS OF M. MOISSAN. 

M. Henri Moissan has lately succeeded in forming 
two new borides of silicon, having the formule Si B; 
and Si B. The experiments were made with the aid of 
M. Alfred Stock. A silicide of carbon has been formed 
by Schutzenberger, in an amorphous state, having the 
formula Si C, and the same compound, prepared by 
Mr. Acheson, was the point of departure for the car- 
borundum industry. M. Moissan has already shown 
that the boride of carbon, CBs, can be prepared in 
great quantities in the electric furnace. The sili¢ide 
and boride of carbon have similar properties with re- 
spect to resistance to reagents and hardness; the 
former will scratch the ruby, but not the diamond, 
while the boride will in some cases scratch the face of 
adiamond. The analogy existing between carbon and 
silicon makes it possible that a like compound exists of 
boron and silicon. The experimenters tried at first to 
prepare the boride of silicon by a direct union of these 
elements, but the combination is only effected at a very 
high temperature, and the first attempts, with«the 
electric furnace, were unsuccesstul, as under these con- 
ditions the material of the containing vessel comes in 
to complicate the experiment. Ifa carbon crucible is 
used, boride and silicide of carbon are formed, and, 
besides the various gases, carbonic oxide and diaxfde. 
nitrogen, ete., react upon the boron and silicon at. fhis 
high temperatare. Accordingly, a special disposition 
was needed ; a tube of refractory earth was takes, 8 
inches long and 2 inches diameter, whose ends were 
stopped by plugs of the same material, through whieh 
passed two carbon electrodes of 1 inch diameter. The 
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distance between the electrodes at the center was 5 
inches, and the tube had an opening in the side for 
putting in the mixture, consisting of 5 parts crystallized 
silicon and 1 part of pure boron. To assure the pass- 
age of current at first, the ends of the carbons were 
united by fine copper wires. The side opening was 
closed by a cover, and the whole well luted with re- 
fractory clay ; the apparatus was then placed in a sheet 
iron box, sarrounded by dry sand. An alternating 
current of 45 volts was used. This could be regulated at 
will The heat lasted from 50 to 60 seconds, with a 
maximum current of 600 amperes. The electrodes 
were advanced as they burned off, to avoid forming an 
are. The borides of silicon were thus formed in a bath 
of silicon in fasion, using the latter to conduct the cur- 
rent, 

After cooling a melted mass is found, which is then 
broken into smali pieces; these present the appearance 
of melted silicon. This substance is treated with a 
wixtare of hydrofluoric and nitric acids, which dissolve 
silicon ; the residue is washed with water and dried. 
From the mass, blackish erystals are separated by 
sifting, and these are placed ina silver crucible with 

ted potash, heated at the fusing point for half an 
ir; this dissolves out all the amorphous substances, 

\frer again washing and drying, the erystals are ob- 
tained in a pure state. These are blackish and quite 
homogeneous, with brilliant luster. They contain two 
different compounds of boron and silicon, as the experi- 
menters have proved aftera long analysis. One or 
the other of these may be dissolved out by the proper 
reagent; thus by treating the mixture with a great ex- 
cess of boiling nitrie acid, the form Si B; remains. If 
the mixture is melted with potash, this time quite free 
from water and at a high temperature, the former com- 
pound is destroyed, leaving the other, Si B*. These 
two new compounds belong to the series of bodies 
formerly mentioned, and of which the silicide and bo- 
ride of carbon have hitherto been the only representa- 
tives. Like these, they are very hard, and will scrateh 
tne ruby. The boride Si B, has a density of 2°52. It 
oecurs oftenest in plates of rhombic form, black in 
color, which, when very thin, are transparent, with a 
vellow or brown tint. On the contrary, the boride Si 
B, is always found in thick crystals, opaque, and with 
rather irregular faces; its density is 2°47. These two 
bodies are conductors of electricity; when heated 
slightly they are attacked by fluorine with brilliant in- 
candescence ; chlorine attacks them at a red heat, but 
less degree, and bromine acts but slowly at a high 
temperature. Heated in air or oxygen, they oxidize 
with difficulty; nitrogen has no effect at 1,000°C. They 
are not attacked by the halogen acids and very slowly 
by boiling concentrated sulphuric acid. Nitric acid 
attacks rapidly the form Si B,and the other form more 
slowly. Anhydrous potash, when melted, attacks the 
form Si B; with great energy, sometimes with inean- 
descence ; the other form is decomposed slowly and at 
a higher temperature. 

—_—_—_———ee > 0 — 
PARIS EXPOSITION—ELECTRICAL CONGRESS. 

BY THE SPECIAL CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

The International Congress of Electricity was form- 
ally opened on the 18th of August in the Palais de 
Congrés of the Exposition. The large hall contained 
au assembly of prominent electricians and engineers 
from all countries. The different governments had 
sent official delegates, as did the various scientific and 
technical societies, such as the Société Frangaise de 
Physique, the Société Internationale des Electriciens, 
the Chamber of Commerce of Paris. the Elektrotech- 
nisches Institut of Carisruhe and the Berlin Electro- 
technical Society, the British Institution of Electrical 
Engineers, the American Institute, and others. Upon 
the platform were the delegates and wembers of the 
committee. The opening address was delivered by M. 
Mougeot. Sub-Secretary of State in charge of the Pos- 
tal and Telegraph Department. M. Mascart, the emi- 
nent French electrician, as President of the Organiza- 
tion Committee, delivered the principal address, of 
which the following is an abstract : 

The Committee wishes toexpress its thanks for the 
manner in which the members have responded to its 
invitation; it is to be hoped that this Congress, in 
bringing together the different members will contri- 
bute to strengthen the relations which may have been 
formed in the past and create new ones. M. Mascart 
passes in review the work of the early scientists, Volta, 
Awpére, Faraday, Arago, and dwells on the prosperity 
which the seience and industry has reached at the 
present time and the work it accomplishes in its various 
branches; the utilization of the forces of nature for 
the production of electric energy, the transmission of 
power to long distances, the revolution in the means of 
transport, the important work accomplished by the elec- 
tric furnacein the production of rare metals and alloys, 
and the outlook for the future in this direction; he 
speaks of the electric light and the wonderfal effects 
which have been produced at the Exposition, the tele- 
graph and telephone, with the new systems of multiplex 
transmission, aerial telegraphy, and the applications 
ot eleetricity in physiology and medicine ; the new dis- 
coveries relating to radiations from Crookes tubes and 
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from different substances promise to throw new light 


upon the constitution of matter. It is in this extensive 
domain that the deliberations of the Congress are to 
take place. At the first Electrical Congress, held at 
Paris in 1881, were united the scientists of all coun- 
tries ; among those present, whose loss is now to be re- 
gretted, were Helmholtz, Kerchof, Wiedemann, Hop- 
kinsop, Hughes, Siemens, Ferraris, and others. M. 
Maseart brings out the fact that important results ac- 
complished by the first Congress were due to the spirit 
of good-will and of conciliation which prevailed, and 
hopes that the present Congress will carry on its work 
in a similar spirit. 

After this address, which was warmly applauded, the 
list of officers was presented and adopted. M. Mascart 
was made President of the Congress and the list of 
Vice-Presidents included Messrs. Moissan, Kohlrausch, 
Sir William Preece, Prof. Perry, ete., and from the 
United States Messrs. Carl Hering and Kennelly. The 
Congress was divided into five sections, with a presi- 
dent for each: 1. Scientific methods and measuring 
apparatus; M. Violle. 2. A. Mechanical production 
and utilization of electricity ; M. Hilairet. 2. B. Elec- 
tric lighting; M. Fontaine. 3. Electro-chemistry ; M. 
Moissan. 4. Telegraphy and telephony ; M. Wiinschen- 
dorff. 5. Electro-physiology; M. d’Arsonval, M. 
Masecart read a telegram from Lord Kelvin, re- 
gretting that ill health prevented his attending the 
Congress. Besides the five sections named, a com- 
wission has been formed of the government dele 
gates which will examine questions of international 
interest. An extensive programme of visits and ex 
eursions was arranged. Prince Roland Bonaparte 
invited the members to a reception at his residence. 

After the announcements had been made, Prof. Ayr- 
ton, delegate from the British government, expressed 
the thanks of the foreign delegates for their reception 
by the French government. This was followed by a 
similar address from Prof. Dorn, representing the Ger 
man Empire. 
><>. oa 
DEVELOPMENTS—SYNCHRONIZED 
MESSAGES. 

At the annual gathering of the British Association 
for the Advancement of Science, in 1899, Prof. Flem- 
ing of University College, London, addressed the gath 
ering upon Wireless Telegraphy, and incidentaily men- 
tioned that while transmitting messages from Boulogne 
to Dover they were read at Chelmsford some 118 miles 
from the point of transmission. This, undoubtedly, 
was a rewarkable performance, but it also emphasized 
very forcibly one drawback which has long occupied 
the unremitting attention of Marconi. That is, the 
possibility of one or more stations reading a message 
intended for another. Such a circumstance naturally 
destroys the privacy of the message, and although it 
is not a very significant matter in the ordinary way, 
yet it would be a very serious drawback, in case of war, 
for one belligerent to be able to intercept and to read 
a message that was being transmitted between the 
vessels of the other belligerent. Marconi quickly real- 
ized the serious nature of this disadvantage, and at his 
station at Poole, in Dorsetshire, England, he has been 
endeavoring for a long time past to successfully syn- 
chronize his messages—that is, to construct a trans- 
mitter, the message sent from which ean be only re- 
ceived by the apparatus which has been taned to re- 
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ceive it. 

He has successfully solved the problem, by means of 
variable conductors and capacities, by the use of which 
certain instruments can only receive certain messages. 
By his latest system, Marconi can dispatch from a cer- 
tain point any number of messages, and each message 
will be received only by that receiver that has been 
synchronized to the transmitter, so that jamming of 
words and confusion of messages upon the various re- 
ceivers are obviated. 

Marconi has set up his station at Poole, because that 
place isso reinote and he is safe from interruption. 
Twenty odd miles away across the Solent is another 
station at the southwestern corner of the Isle of Wight. 
Between these two points messages are being trans- 
mitted throughout the day, almost without cessation, 
and this is how several important discoveries and im- 
provements have been made by the inventor. While 
experimenting with his sychronizing system, Marconi 
had several opportunities of proving the capabilities 
of hisdevice. At Portsmouth the English Admiralty 
were carrying out experiments with wireless telegraphy 
in connection with the fleet. and naturally several of 
these ether waves crossed Marconi’s line of transmis- 
sion between Poole and the Isle of Wight, the effects of 
which upon his instruments the inventor regarded 
with the utmost satisfaction, since they proved that he 
had finally surmounted the most perplexing disadvan- 
tage of his system. 

Marconi has also made some other important dis- 
eoveries. He now utilizes cylindrical tin cans, about 
five feet in height, in lieu of the vertical wires, since 
they farnish more convenient capacities and radiators. 
He is lengthening the distance over which messages 
may be transmitted, and although his experiments at 
Poole can be conducted only on a limited scale, yet he 





147 


is confident that when he works upon a larger station, 
they will be equally successful, and there is no doubt 
but that many important developments in ether tele- 
graphy will be divulged in the near future, 

At the present moment Marconi has a sufficiency of 
work on hand. The North German Lioyd Steamship 
Company are having one of his systems installed at 
Berkum (Germany), to be used in connection with 
their fleet of vessels. Apropos of this, Marconi has 
been carrying out many experiments with a view to 
applying the system practically to shipping, so that 
greater safety may be assured to vessels at sea. Then 
the International Company of France are having the 
coast of that country, metaphorically speaking, lined 
with his installations, so that communication may be 
maintained between the vessels of the French Navy 
and any point of the mainland, which would play an 
important part in case of a war between England and 
France, since by this means the latter nation could 
manipulate their troops according to the information 
received from their battleships, and thus be able to 
work the land and sea forces hand in hand. Then six 
stations are being set up in the Hawaiian Islands and 
will soon be in working order. Many vessels in the 
English Navy are also having the system instalied. 


a ee 


EXPLOSION OF A NAPHTHA LAUNCH. 


The recent explosion on a naphtha launch at 
Rocheile, N. Y., in which two persons lost thei: 


New 
lives 
and a third was severely if not fatally injured, again 
emphasizes the need of greater care both on the part of 
the boat-builder and the boat-owner. The launch in 
question was built on the usual lines of small, vapor 
motor boats. In the stern the engine was placed, to 
which naphtha was fed by pipes leading from a stor 
For some time this tank had been 
and the oil that escaped was a 


age-tank in the bow. 
in a leaky condition ; 
source of constant danger to the occupants of the boat, 
A time at last came when the vapor from the leaking 
oil happened to mingle with the air in the lockers or 
recesses in just the right proportions to explode, if the 
proper degree of heat, say, from a lighted cigar or a 
match was presented, Whether the explosion at New 
Rochelle was thus caused, it is at present impossible to 
ascertain ; but that the catastrophe would have been 
averted if the storage-tank had been repaired in due 
season, seems reasonably certain... Although launches 
as a rule, are constructed with great care, a due regard 
for the safety of negligent purchasers should induce 
boat-builders still further to reduce the danger of ex 
plosions. In launches in which the vaporized naphtha 
is led back and condensed at the source of supply 
the storage-tank is inclosed in a water and air-tight 
compartment, Although there may be apparently no 
reason for similar precautions in launches of the non 
condensing type, and although the leakage of a prop 
erly-made storage-tank is of rare occurrence, the 
water-tight compartment should, nevertheless, be em- 
ployed, for reasons which the New Rochelle explosion 
have brought home forcibly enough. 


— =o oe - 


ACCUMULATORS WORKING UNDER WATER. 


The municipal electric plant of Munich furnishes the 
remarkable case of a battery of accnmulators whict: 
continued to work when submerged under water. The 
station is situated on an island formed by the Isar, and 
during the inundations of last vear was partially sub 
merged. The batteries of accumulators, which were 
on the ground floor, were first reached, and were soo 
entirely covered. One of the batteries was used on this 
eity lighting cireuit, and the other was connected in 
parallel with the dynamos for the traction systew. As 
the tramway service had to be discontinued, the second 
battery was removed from the circuit, and it was 
thought that the batteries for the lighting circuit 
would also have to be cut out, as the fly-wheels of the 
engines were half under water, except two. Neverthe- 
less, as it was almost indispensable to light at least the 
principal streets of the city, it was decided to try to 
operate the submerged battery. ‘The attempt was suc 
cessful, and the battery, which had been constructed 
to give 6,000 ampere hours with a 600-ampere dischargs, 
was able to furnish 4,000 ampere hours during the 
night; the remainder was lost in discharges 1 the 
water. Encouraged by this success, the engineers 
charged the battery on the following day, and the dis- 
charge was repeated under the same circumstances. 
Two davs after the water had lowered sufficiently to 
give access to the battery rooms ; it was found that the 
density of the acid had fallen, but not to a very great 
extent ; from 22° B. it had fallen to 20° B. only. It is 
thus seen that there was scarcely any diffusion, Out- 
side of a layer of mud a quarter of an ineh thick npon 
the top of the plates and the connecting rods, the in- 
undation had left searcely an appreciable trace. It was 
supposed at the beginning that it would be necessary 
to replace the acid of the batteries, which represented 
a considerable expense. as they contained more than 
30,000 gallons; but as the acid held its strength, as 
shown above, a slight strengthening was all that it re 
quired, 
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STEAM TIPPING-CART. 

The automobile making headway as a 
means of transporting freight on the highways, and 
of bandling material in engineering work. The 
several defects which were inherent to the early types 


is slowly 


of engines for road haulage purposes, severely militated 
But the question of motor 
roads has successfully 


against their adoption. 
haulage of heavy loads over 
emerged from the experimental stage, and engineering 
firms are now turning their attention to the construc- 
tion of vehicles especially adapted for this class of traffic. 

One of the most novel, and at the same time most 
useful manufactured for road traffic is 
the steam tipping-cart, constructed by Messrs. Mann 
appearance it is 


contrivances 


& Company, of Leeds, England. In 
not unlike the conventional traction engine which is 
commonly adopted for the haulage of heavy freight. 
It differs frow this class of locomotive, however, in the 
fact that, hauling individual trucks, the 
eart carrying the ioad practically forms part and par- 
The advantage of this is obvious. 
it is NOt so Un- 
is far easier to 


instead of 


cel of the engine. 
It dispenses with any connecting pins ; 
wieldy ; it oceupies less space; and it 
handle. 

The engine is aswall one of the compound locomo- 
tive All castings, 
wherever possible, are made of steel. All the working 
The engine is fitted with 
reversing gear, which can also be 
as a brake; and it is provided with two trav- 
All gear wheels and brackets for carry 
ing shafts and axles are of crucible cast steel, and no 
piteh chains The 
Two water tanks are provided, which are 


type, wounted upon springs. 
parts are properly cased in. 
a single eccentric 
utilized 
eling speeds 
are used boiler is of the locomo- 
tive type. 
of sufficient capacity to carry the engine from seven to 
ten miles, according to the condition of the road. The 
exhaust steam from the engine is passed through a su- 
perheater, before passing to the smokestack. A no- 
ticeable feature of this motor cart, which distinguishes 
it from other types of steam wagons, is that the foot 
plate and coal bunker are not placed behind the fire- 
box, asin the case of the ordinary road locomotive, 
but on one side, while the water tank is placed on the 
other 

At the rear of the engine is carried the tipping-cart, 
The latter, how- 
exactly of the same diameter as the rear 


which is carried upon its own wheels. 
ever, are 
wheels of the engine, which are placed farther back 
than usual, and there is just sufficient space to enable 
the wheels of the cart to fit outside those of the engine. 
The two sets of wheels can be bolted together, if neces- 
eo that the engine wheels become driving wheels 
By this means the whole weight 


sary, 
instead of 
of the cart and its contents is utilized to obtain a bet- 


trailers 


ter grip or adhesion to the road, thus obviating slip- 
The wheels in both cases are fitted with smooth 


piog. 
tires instead of with 
eross strips, which - 
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IMPROVED SCRAPER. 
The device which is illustrated in our engraving is a 
carpenter’s or painter's scraper, of such construction 


AN 


that it involves no complicated parts. The scraper is 
the joint invention of Michael Mullin, Isaac N. Wat- 
son, and John A. Hall, of 788 East Long Street, Colum- 
bus, Ohio. Fig. 1 is a perspective view of the inven- 
tion and Fig. 2 a longitudinal section. 

The scraper comprises a metal stock with straight 
sides and curved ends. In the sides are vertical guides 
(Fig. 2), adjacent to which is a cross-plate. The verti- 
cal guides receive a scraping-blade and a hard-wood 








A NEW PLANING AND SCRAPING TOOL. 


key, the blade being held flat against the cross-plate 
and wedged firmly by the key in any desired position. 
The key is formed with a projection or knob, by which 
it can be driven out of position. 

One of the curved ends of the stock carries an end 
blade which is clamped against the plane under surface 
of the curved end bya cleat. The other end of the 
stock serves as a gage tothe action of the first-mwen- 
tioned or middle blade. 

The tool is held with the stock in horizontai position 
and with the middle scraping blade against the work. 
If it be so desired, the tool may be tilted so that the 
gage-end of the stock may be used to control the 
action of the middle seraping-blade, The second or 
end blade is of great service in working in corners and 
other places difficult of access, and when thus used the 
other end of the tool, as well as the middle seraping 
blade, is raised out of contact with the work. By 
properly beveling the blades, various kinds of work 
can be performed. For example, by suitably beveling 
the middle scraping-blade, the tool may be used as a 
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American Machinery Exports. 

Exports of American tools and machinery do not 
show the shrinkage in vulume which recent reports 
would indicate. Some concern has been expressed by 
leading export houses by reason of a falling off in 
foreign orders due to the high prices of iron and steel. 
In this connection it will be interesting to note that 
the exports of builders’ hardware, saws, and tools dur- 
ing the fiscal year 1909 were the largest in the history 
of our export trade, being $9,646,017, against $7,842,372 
in 1899, $6,627,466 in 1897, and $5,509,188 in 1896, prior 
to which year the exports in this line had never aggre- 
gated so much as $5,000,000. In exports of sewing ma- 
chines, typewriters, electrical and other intricate ma- 
chinery there are also gratifying increases. Compar- 
ing the export figures of the fiscal year just ended with 
those of 1898 and 1899, it is found that sewing machines 
increased from $3,136,364 in 1898 and $3,264,344 in 1899 to 
$4,540,842 in 1900 ; electrical machinery from $2,052,56 
in 1898 and $2,736,110 in 1899 to $4,328,917 in 1900; loeo- 
motive engines from $3.883,719 in 1898 to $5,592,408 in 
1900; typewriters from $1,902,153 in 1898 to $2.697,544 
in 1900; metal-working machinery from $4,618,683 in 
1898 to $7,193,390 in 1900; and all other machinery 
frow $13,336,930 in 1898 to $21,913,202. : 

While our chief market for machinery is still to be 
found in European countries, an increasing proportion 
is being sold inthe Far East, especially in British Aus- 
tralasia, Japan, and India. In 1898 our exports of 
builders’ hardware and tools to British Australasia 
amounted to $877,635, in 1900 they aggregated $1,325,- 
793 ; in 1898 our exports in this line to Japan were $76,- 
500, while in 1900 they were $106,251. Our exports of 
typewriters to British Australasia in 1898 amounted to 
$60,039, while in the fiscal year 1900 they were $101,000; 
to Japan, the exports of typewriters in 1898 amounted 
to but $4,220; in 1899 they had increased to $7,262, and 
in 1900 to $16,579, of which sum $2,211 were exported 
during the month of June alone, thus forecasting in 
some degree the possibilities of future development in 
this article of export. Commenting upon the increase 
in exports of typewriters, a prominent American manu- 
facturer is quoted by The New York Commercial as 
saying: 

‘The demand for American typewriters was never 
greater, and our machines are pretty good globe- 
trotters. We have just wade a shipment to Puntas 
Arenas, on the Straits of Magellan, at the extreme 
southern point of South America, and another lot of 
typewriters has been sent north to Viadivostock, Rus- 
sia, for the use of the Imperial Government. Many of 
the missionaries and foreign business men in China 
use our wachines, and nearly every American regi- 
ment in the Philippines has from three to five ma- 
chines; and, as business increases at’ Manila under 
American auspices, there will be a big demand for 
typewriters. The 
typewriter has be- 





are liable to damage 
the roads: while the | 


broad smooth shod 
wheels act somewhat 
in the same manner 


as those of the steam 


roller 

The engine itself 
weighs a little less 
than three tons. The 


weight of the cart is 
one ton, with a carry 
capacity of five 
The 


be readily and easily 


ing 


tons. load can 


tipped at its destina 
and by means 
fitted 


ean be 


tion, 
of a windlass 
to the engine 
quickly hauled back 
into ite normal posi 


tion. The engine is 
economical in the 


consulpption of fuel 
only requiring about 
t-n pounds of ordin 
ary gas coke per ule 
with a full loaa. It 
can attain a speed of 
hour 


five miles an 


with comparative 
ease, and will climb 

gradients as steep as 

Lin 5. It will travel as readily and as satisfactorily back- 
ward as it will travel forward, and for this reason is 
easily wanipulated under cramped conditions. This cart 
was recently subjected to a severe practical test at the 
Yorkshire Motor Car held at Bradford. The 


competing motor wagons had to travel overa course 


Show 


2% wiles in length, which included some stiff gradients 
and three very sharp turns. The tipping-wagon was 
laden with four tons and covered the outward journey 
at a mean speed of 54 miles per hour, and the return 
journey at an average speed of 4°75 miles per hour. In 
the subsequent awards, it secured the gold medal. 








STEAM TIPPING-CART. CAPACITY, 4 TONS AT 5 MILES PER HOUR 


plane by lowering the gage-end of the stock into con- 
tact with the work and pushing the tool forward with 
the blades in front. 


Geet ieee 
a 








Restoration of Discolored Piatinum Prints. 


Platinum prints in which the whites have yellowed 
in consequence of the whole of the iron salt vot having 
been removed may be restored by immersing them in a 
bath made by dissolving half an ounce of sodium car- 
bonate and 300 grains of “‘ chloride of lime” in 8 ounces 
of water.—-Gaedicke. 


j’ 


cowe well-nigh uni- 
versal in its use, and 
is found in all the 
large business houses 
in the principal cities 
of the world, and its 
keyboard represents 
nearly all languages. 
The exceptions are 
the Japanese and 
Chinese. As _ their 
characters are up- 
right and composed 
of many hundred 
figures or signs, it 
seems practically im- 
possible to produce 
them on the type- 
writer’s keyboard.” 
——. eo ____ 
A Curious Acci- 
dental Fire. 
An extraordinary 
accident occurred at 
Waukesha, Wiscon- 
sin, on August 6. A 
motorman was 
handling a burned- 
out motor. The con- 
troller came in con- 
tact with a celluloid 
collar he was wear- 
ing, and his neck was 
at once encircled by fire. He was severely burned, 
and it is believed that he will not recover. Celluloid 
collars and cuffs should not be worn by those whose 
voeatious require them to be near open lights, fires or 
electricity. The motormen on the Milwaukee trolley 
cars received an order from the president of the com- 
pany that they wust not wear celluloid collars. 
——_—_—— 9 0 
American Coal for London Gas Production. 
The South Metropolitan Gas Company, of London, 
has given an experimental order for 4,000 tons of coal 
to a Pennsylvania colliery. 
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IRRIGATION IN IDAHO. 
BY WALDON FAWCETT. 

Interest in the irrigation enterprises in the Western 
States seems to increase rather than diminish as their 
scope is, of necessity, broadened’ by the development 
of that portion of the country. Nowhere has greater 
progress been made during the past few years in the 
provision of irrigating works, de- 
signed in accordance with the best , —_ 
modern engineering principles, 
than in the State of Idaho. There 
are, in the State at the present 
time, more than four hundred 
canals, varying in width on the bot- 
tom from 10 to 100 feet and aggre- 
gating more than 2,000 wiles in 
length. 

The State constitutes an excel- 
lent example of the possibilities of 
accomplishment of the most ap- 
proved system of irrigation. Out of 
a total area of about 86.000 square 
wiles in the State, over 25.000 square 
wiles are agricultural lands. All 
varieties of spring aud tall wheat 
are grown successfully, the average 
vield being thirty bushels to the 
acre. In some instances the yield 
in the northern part of the State 
has attained toone bundred bushels 
per acre. Barley, oats and rye have 
been grown profitably even in por- 
tions of the State unprovided with 
irrigation ; but hay, timothy, clover and alfalfa are the 
leading crops. In the irrigated districts, especially, 
these grow abundantly and there is a yield of from 
six to eight tons per acre for the season. 

There are few sections of the State where irrigating 
works are not at least in process of construction. In 
Ada County, one of the oldest counties in the State, 
the irrigated lands aggregate 40,000 acres, while the 
lands not yet covered by any system of canals for 
irrigation are set down at 135,000 acres. The latter 





BRUNEAU DAM AND CANAL. 


figure is, however, being rapidly reduced by a number 
of canal projects now nearing completion. One contract 
ealls for the. completion this summer of canals which 
will irrigate fully 20,000 acres not now reached by any 


system. It is custowary for outsiders to combine with 
local capitalists in carrying out projects of this 
character. 


Idaho is fortunate in the possession of numerons 
lakes, which may be made to serve advantageously as 
the fountain-heads of irrigating systems. 

For instance, Bear Lake, a body of water 
eighteen miles in length by twelve in width, 
Serves as the source of supply of upward 

of a score of canals, the aggregate length 
of which is in excess of two hundred 
niles. 

The rivers of the State are similarly util- 
ized. As an example, there may be cited 
the case of the Snake River, in Bingham 
County. The river flows through the county 
from north to south. From this stream 
twenty canals, some of them forty feet in 
width, and aggregating 360 miles in length, 
are led off. Even with this water system, 
however, there are thousands of acres of 
high lands which eannot be reached by any 
of the irrigation systems. Some idea of the 
possibilities of the State may be gained from 
the fact that there is not in Boise County at 
the present time a canal or a mile of rail- 
road, yet here are located the famous Pay- 
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ette Lakes, at many points on which soundings have 
failed to find a bottom. 

The Idaho agriculturalist is enthusiastic upon the 
subject of irrigating canals. He takes the stand that 
while transportation facilities may do much toward 
aiding him to reach more profitable markets with his 
produce, the irrigation system is a more absolute neces- 
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Belge d’Electriciens the results of some curious and in- 
teresting experiments that he has been conducting 
with the telephones provided with line wires in the or- 
dinary manner, but not equipped with either a battery 
or magnet. In his instrument M. Piérard converts the 
transmitter into a vibrator, A platinum point is fixed 
to a screwed spindle. When a sound is projected into 

the instrument it vibrates a metal- 
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sity. Thus Fremont County, which has 120 miles of 
railroad, has 353 canals, with a total length of 975 
niles, and with a earrying capacity of over 400,000 
winers’ inches. The average elevation of this entire 
county is fully 5,000 feet above the sea level. A por- 
tion of the country is covered with rugged mountains, 
from which course innumerable pure streams, furnish- 
ing water for the irrigation of broad and fertile valleys 
between. The foothills are also supplied with abund- 
ant snows, which insure a never-failing supply of water 
for irrigation, but there are in 
this county alone upward of 
3,000,000 acres of land which | 
cannot be brought under 
cultivation successfully sim-- 
ply because of the fact that 
they lie abovesufficient water- 
courses for irrigation. 

Many of the smaller canals, 
especially where the lay of 
the land is such as to wake 
their construction easy, are 
solely the result of local en- 
terprise. On this co-operative 
plan the greatest benefit ac- 
crues to the ‘farmers them- 
selves, and with a small an- 
nual waintenance fund the 
canals are kept in good re- 
pair. As an illustration of 
the benefits to be derived from 
the use of this system of irri- 
gation and canal operation 
the Butte and Market Lake 
Canal is often cited. Under 
this canal there are now some 
seventeen thousaud acres of 
land lying near and surround- 
ing the town of Market Lake, 
all within six miles of the town, with a perpetual water 
right ceded to the land, subject to maintenance only. 
Persons who have lived in Idaho for some years maintain 
that from five to ten acres upon any of the irrigating 
canals are sufficient to insure any family a comfortable 
living if set out in fruits and properly cultivated. 

———_—__——_>-- 0-2 
A New Telephone. 
Monsieur Piérard bas beeu relating to the Société 
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lic diaphragm, a platinum disk 
attached to the back of which is 
brought into contact with the plati- 
num point on the spindle. The in- 
ventor then placed this instrument, 
which he calls a * vibrator,” in an 
electric circuit containing a battery 
and an induction coil, the secondary 
of which is an ordinary telephone 


receiver. He succeeded in trans- 
mitting iousical notes, but not 
words, since the harmonic over- 


tunes were not reproduced. He then 
removed both the battery and the 
primary coil, thus dispensing with 
the electromotive force, Even then 
wusic at a distance of 100 
which could not be heard by the 
unaided ear, was plainly audible. 
The effect was similar to that which 
may the string 
telephone, only the action was not 
of the same kind, since, whereas in 
the string telephone, it is absolutely 
essential to keep the string perfect- 
ly taut, in this case the wires were quite loose. He then 
placed a coil, the secondary of which had the same re- 
sistance as the receiver coil, in his vibratory circuit, 
and the effect was appreciably increased. In his ex 
periments M. Piérard employed diaphragms composed 
The 


feet, 


be obtained with 


of numerous wetals, and of varying thicknesses, 


wetailic diaphragm in one case was composed of an 
alloy of copper, nickel, and zinc, but when the plati- 
num point touched this, notransmission was observed, 
He tbeu fixed a platinum disk to this diaphragm and 
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He then sub- 
of 
Copper and iron separateiy 


immediately tunes were transmitted. 
stituted the disk of platinum with 
with the same result. 
employed were effective to a small degree, but alumir- 
ium failed to transmit any sound, probably because it 
could not be soldered to the platinum contact plate. 
M. Piérard is inclined to the belief that the electromo- 
tive force that was generated, was due to the con- 
Lact of the wetals, the intensity of the effect varying 
with the area of the contact plate soldered to 


one zine 


the other metal. 
— >+ore - . — 
Ar Lithgow, New South Wales, there has 
just been erected the first open-hearth steel 
furnace of the Siemens new type. By means 
of this installation scrap is converted into 
wild steel ingots by making a bath of molten 
pig iron and melting the scrap into it by 
means of the gas flame. The steel flows into 
a ladle running on rails, and is thus carried 
over a pit nearly 7 feet deep by 4 feet in 
width and 380 feet in length, in whicb the 
ingot mouldsare placed. A Priestiman travel- 
ing jib crane serves to lift out the ingots and 
to place them on the trolley, when they are 
earried to the rolling mills, reheated, aud 
rolled off into sections of the desired dimen- 
sions. The roof over the furnace, which lat- 
ter has a melting capacity of 5 tons, is 70 feet 
span, has a height at the pillars of 21 feet, 
and is 60 feet in length. 
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Sorrespondence. 

Emsect Strategy. 
To the Editor of the SCIENTIFIC AMERICAN: 

Apropos of article entitled “ Strategy of the Ants,” 
which appeared in issue of the SCIENTIFIC AMERICAN, 
July 21, 1900, [ would say that when away from wy 
business as wechanical engineer, natural history has 
been wy hobby for years. An instance of ant sense 
that came uuder wy notice several years ago, Was as 
follows 

I had just killed a wasp and left the carcass on the 
ground, waiting for my [friends the ants to remove it, 
Aloug came one fellow, walked all around the wasp’s 
body, making notes evidently of size, quality of flesh, 
ete., and off he went and brought up a small army of 
his brothers. Of these some fell to and devoured the 
soft portions of the body whieh would not keep, while 
others began to dissect ready for storing the barder 
portions which w ynld keep for winter consumption, 
The day was gusty, and my attention was attracted in 
particular to one littie chap who was trying to get to 
bis ant-hill with a wing he had severed from the body. 
He would struggle along two or three inches, when 
a sudden gust of wind would blow bim and the wing 
back further than he had advanced. He put up with 
this till he found it hopeless, then carefully laying the 
wing down and piling the largest graius of sand he 
could lift on it so that the wind would not blow it 
away, returned to the body of the wasp and got three 
of the ants who had been feeding while he worked and 
brought them back to where the wing was, at the same 
time evidently explaining to them the difficulty of 
carrying such a bulky piece on a windy day. 
They all got on the side of the wing where the heavy 
: g rib is and began to roi! the wing up just 


strengthenin 


ne would roll a flag around its staff. When this 
roll was fluished, three cuts were made through it by 
three pairs of ant mandibles, and the four short, easily 


hauled rolls of wasp wing were successfully carried to 
the ant-hill by four industrious ants. 

A curious instance of the ability of an insect to suc 
cessfully measure distance was evidenced once while I 
was traveling through northern Argentina 

I first made the acquaintance of my friend on the 
back veranda of a little village tavern. I was lying in 
ahammock. About 2 feet from we was a 3 by 35-inch 
hand-rail of wood, supported by wooden balusters. 
As I lay there I noticed a fly alight on the top of the 
wood. While I watched him the fly apparently tarned 
into a spider. I could not believe my eyes, but on 
closer inspection I saw that a spider had jumped from 
somewhere and alighted on top of my fly. I thought 
this worth watching and found that this was his 
method of procedure. A fiy would alight on top of 
the railing, the spider would take in the distance at a 
giance and would disappear down the side of the rail, 
walk along toward the fly, but out of sight, until he 
reached the place on the side of the rail at right angles 
to the position occupied by the fly when he last saw it. 
Then he would walk nearly to the top of the rail and 
fasten his web, then walk down, paying out his web as 
he went, till he was as far from the place where he had 
fastened his web as was the fly, then one vigorous 
eap, the web swinging him round in the are of acircle, 
ind be would alight on top of the flv. 

I bave never seen one miss this seemingly difficult 
leap, except when the fly left bis position before the 
spider had finished his preliminaries. 

E. A. SUVERKROP 


Philadelphia, Pa.. August 21 


The Newport Automobile Haces. 

It is thought that records for fast riding will be 
broken at Newport September 6, 1900. Public interest 
is becoming aroused in the coming races to be held at 
Aquidneck Park on Thursday, September 6. 

Newport society has taken up the automobile in earn- 
est, and the races will be well supported; in fact, will 

a 


be amoug the events of the season. A larve number of . 


entries have already been made, including Mr. W. K. 
Vanderbilt, Jr.. who is expected to ride in his famous 
Geripan racing machine, and who has also entered his 
steam carriage built by The Locomobile Company of 
Awerica 

Mr. Harold Vanderbilt has entered his three-wheeled 
tricycle and other tricycles; steam, gasoline and elec- 
tric carriages will be driven by wany others, inclading 
Mr. George I. Scott, Mr. Max Muller, Mr. Knight Neftel, 
of Boston The New Enyuland Electrie Vehicle Trans- 
portation © IMpany will aiso probably enter one of 
Lier racing machines, 

Handsome prizes bave been offered, many of which 
are cups offered by W. K. Vanderbilt, Jr., Mrs. Her- 
man Velrichs, Mrs. O. H. P. Belmont, The Locomobile 
Company of America, and The New England Electrie 


Vehicle Trausportation Company. One of the most 


interesting occasions of the season is expected, and 
those interested in horseless carriages will have a spleu- 
did opportunity of comparing various styles of ve 
hiclee. ‘The time records, it is expected, will be broken, 


and an exciting, as wellas au interesting day, is assured. 
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Carriages will be divided into four classes, viz.: Gaso- 
line, steam, electric, aud three-wheel tricycle. 

Races in each class will be ran in heats, the winners 
in each heat qualifying for the final heat in that class 
and the winners of the final heats in each class will be 
eligible to compete in a race cowprising all classes. 
The distance of each race will be five miles. 

In ease of the attempt of an operator to prevent a 
carriage from passing him after the overtaking carriage 
has obtained an overlap, the offending operator will be 
disqualified. 





Laundry Machinery and Practice, 

In the modern laundry, machinery has come to take 
the place of the old hand labor to such a degree that 
it may be said without undue exaggeration that the 
civilized world, especially in American cities, washes 
itself entirely by machinery. Even when the return 
to hand-laundered goods is the fashion, and the work 
is done openly in the windows by experts, machinery 
figures as a prominent factor in the operation. In 
most cases the hand-irons are modern inventions, 
heated by electricity and not by the old-fashioned slow 
method on the stove. It is estimated that an ironer 
who has to keep changing his irons every minute or 
so loses about half his time, and that one provided 
with an electric iron can perform nearly double the 
awount of work with no greater effort. 

There is no justification for any modern laundry to 
use chemicals for washing clothes, for washing machines 
are so perfect to-day that dirt can easily be washed out 
of clothes, and there is no good reason for resorting to 
chemicals to accomplish this work. There are scores 
of washing wachines on the market, big and little, but 
the large laundries usually employ machinery that 
makes quite an expensive plant when finally put up. 
The washing is done by weans of two cylinders, one 
within the other, and wade either of metal or wood. 
The clothes are put into the inner cylinder, which is 
perforated on all sides with little holes, and the door 
then closed. Powdered or liquid soap is also put in 
the cylinder, and hot water or steam is admitted 
through valve connections at the top. The outer 
cylinder is little more than a cylinder jacket for the 
inner one, and the space between them is very slight. 
The ioner cylinder is made to turn continuously, first 
in one direction, and then in the other, and the water 
can be changed without opening the doors, Thus, the 
clothes get a thorough shaking up and twisting, and 
then a first, second and third rinsing in hot or cold 
water. The dirty water oozes out through the per- 
forations and runs off, while fresh water is introduced 
through the valve cennections on top. Clean water 
can thus be constantly dashed over the clothes, while 
the old is carrying off the dirt below. The last step in 
the washing process is to introduce cold blued water, 
and then the clothes are removed. 

The next machine in the process through which the 
clothes pass is the big centrifugal wringer, which is a 
nicely adjusted machine that can wring clothes almost 
as dry as if exposed to the sun forafew hours. It is 
so totally different from the average housewife’s con- 
ception of a clothes wringer that it is worth looking at. 
It has anything but the conventional type appearance, 
and.looks more like a big wash-tub or bow!]-like barrel 
than a wringer. It is really composed of a big iron 
and copper bowl, the latter fitted in the former and 
perforated with many holes. This extractor, as the 
inner copper bowl is called, revolves at the rate of a 
thousand revolutions aminute. The clothes are put in 
this revolving extractor, and the water and moisture 
are thrown out through the perforations by centrifugal 
force. The water thus ejected falls into the outer bow! 
of iron, and runs off below. This method of wringing 
the clothes has been found to be more economical, 
quicker, and less destructive to the materials than the 
old-fashioned way of squeezing them through two 
rollers. 

The third process in the modern laundry is the 
starching, and this, too, is performed by machinery. 
There are several kinds of starehing machines on the 
market, and some large laundries have several patterns 
to suit the different classes of work on hand. Some 
clothes require very little starching, and the machine 
for these is very simple and does little more than turn 
the clothes over afew times in the starch. Clothes that 
require the starch to be worked thoroughly in the ma- 
terial, such as shirts and collars, are put in starelers, 
which actually knead the starch in the fabric as suc- 
cessfully as the housewife’s hand could do it. The 
starchers are more simple in arrangement than most of 
the other machinery, and some laundries are not pro- 
vided with them, and the work is all done by hand. 
Laundries that make aspecialty of “ dry washing” can 
easily dispense with the starching machines, for clothes 
thus cleaned are merely washed and dried and returned 
to the owners without being starched or ironed. Many 
housewives in cities prefer this method, sending most 
of their washing to the laundries, and having the 
starching and ironing done at home. 

The drying room of the laundry is fitted up with 
long rows of racks or frames, which can be kept mov- 
ing on rollers by means of a belt, and any set of these 
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dryers can be operated separately or together. The 
temperature of the drying room is regulated to suit 
the occasion, and it can be kept at any degree desired. 
Usually the temperature is so high in the drying room 
that it is uncomfortable, and sometimes dangerous for 
ewployes to enter it, and the need of being able to 
operate the drying frames from the outside so they can 
be filled or ewptied at will is quite imperative. 

There are dampening machines to which the clothes 
go next, and these are sometimes in the form of patent 
sprinklers or simply surfaces which ars brought in 
eontact with the clothes for a fraction of a winute. 
When the clothes pass from the dampeners they are ip 
perfect condition for the ironers. The machines for 
ironing clothes are probably wore numerous and com- 
plicated than for any other part of laundry work. In- 
ventors have devised some sort of wachine for ironing 
simply and quickly almost every article of human wear. 
Machines for ironing shirts, collars, sleeves, wrist-bands, 
yokes, cuffs, and similar parts of our washable dress 
apparel have long been in use. Every time a new- 
fashioned article of underwear is devised by a dress- 
maker, the inventors of laundry machinery find a new 
demand for their labor, and if the article has come to 
stay, some new wrinkle for ironing it quickly and 
simply will be invented sooner or later. 

In a great many laundries fine hand work is the 
only rule for anything like collars, shirts, and cuffs, but 
the vast wajority of us have these articles ironed by 
machinery. Collars and cuffs are first ironed flat by 
machinery, usually by running them through two 
heavy rollers, and then they are separately ironed on 
special machines, The turn-over collars are put through 
a special machine, which folds them over and straight- 
ens the edges to the required natural curve. Shirt- 
ironing machines are made to fit bosoms so perfectly 
that when the goods are finished one would hardly be 
able to distinguish the work from that performed by 
hand. Yokes, sleeves, and wristbands likewise have 
their separate machines which fit into them snugly 
aud give in afew seconds the shape and effect that 
the hand-worker obtains only after a long time of 
skilful work. 

Machinery for ironing has proved of the greatest 
benefit in doing up flat goods, such as hankerchiefs, 
pillow cases, sheets, napkins, and tablecloths, An im- 
meuse amount of work can be accomplished in a short 
space of time by one of these machines under the op- 
eration of a girlor woman, The modern mangle has 
been developed to such a point of perfection that it is 
capable of ironing all the flat goods of a large laundry 
as fast as they can be turned out of the washers and 
drying rooms. 

The mangles are of all sizes, from those constructed 
for hotel use to the big fifteen-tou machines with rolls 
from seven to nine feet in length. The latter size of 
machine is only suitable for the largest laundry, but 
where the amount of work justifies the erection of one 
it well pays for the investment. It will turn out all 
the goods that several girls can feed to it, not only 
smoothly ironed, but folded and creased properly for 
immediate delivery. Laundry machinery is a dis- 
tinct branch of trade, and manufacturers of the ma- 
chines confine their attention to these alone. New 
machines and inventions are, of course, being intro- 
duced every year by these big concerns, but already 
the list of laundry machines is so great that hundreds 
of pages of a catalogue are required to describe them. 
—G. E. W. 
A Hot-Box Cooler. 

Two Western inventors have devised a simple hot 
box cooler. It consists of a pipe which is thrust into 
the journal-box, being held in position by a hook. 
The pipe is attached to a rubber tube which runs up 
to a pail of water which is secured to a grab iron by a 
short piece of iron pipe. The rubber tube is supplied 
with several encircling suspeasion brackets which con- 
tain a small nail that is driven into the side of the 
freight car at desired points of suspension. The water 
siphons down from the pail, cooling the journal and 
keeping the waste wet. The arrangement can be 
quickly applied to any freight car. 

“Gall of the Earth.” 

The faculty of the Chattanooga Medical College is 
now making experiments with the weed known as 
“Gall of the Earth,” with which a mountaineer re- 
ceutly cured himself of a mad dog bite, and by which 
he cured others suffering from snake bites. It is 
sometimes known as the “rattlesnake’s master.” The 
weed is now being transplanted for cultivation and 
experiment. It is now in bloom and bears a small 
white flower. The Horticultural Department of Clem- 
son College, Charleston, 8. C., is also experimenting 
with it. 











A New Park for Washington. 

A new park is to be built at Washington, D. C., south 
of Pennsylvania Avenue and B Street, S. W., and also 
a parkway between Potomac Park, or reclaimed flats, 
and the Zoological Park, Samuel Parsons, Jr., the 
well-known landscape arebiteet, will draw the plans. 
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Engineering Notes. 

Extra firemen were assigned to help the regular 
firemen on heavy freight locomotives of the Central 
Railroad of New Jersey during the months of July 
and August. 

The order of 208 guns and two destroyers for the 
Turkish Navy has been placed with Messrs Krupp of 
Essen, notwithstanding that the tender of Messrs Arm- 
strong, Whitworth and Company, of Great Britain, was 
over $400,000 less than that of the German firm. 


The English Admiralty are experiencing the effects 
of the high price of coal in England, They have just 
signed contracts with Cardiff firms for the supply of 
150,000 tons of Welsh steam coal at prices varying from 
$5.50 to $7 per ton. This is the highest price the 
Naval Department has ever paid for this coal, except 
in the time of strikes. The whole consignment has to 
be delivered at the naval depots during the next four 
wonths. An American engineering firm has also re- 
cently signed a contract for 30,000 tons of coal with a 
north of England colliery. 

[n the early part of this year several private firms of 

ip-builders in Great Britain, who had torpedo-boat 
destroyers upon their stocks under construction, of- 

ed the same to the British Admiralty. The Naval 

epartinent has closed with five of these offers, which 
uvolves a total cost of $1,753,000. One of these de- 
stroyers, which was constructed by the well-known Els- 
wick firm, is fitted with the new turbine motor similar 
in design to that invented by Messrs Parsons, the con- 
structors of the ** Viper.” For this vessel alone $322,- 
550 were paid. With this extra expenditure, and to- 
gether with one or two other items, the British naval 
esiimates for 1900 represent the total of $148,959 500. 


Now that the Boer war is confined to the northern 
corner of the Transvaal, the Natal government has 
commenced the reorganization of its railway system, 
which was destroyed by the Boers during their incur- 
sion into British Territory. The English engineering 
firms are being flooded with orders for locomotives, 
wagons, carriages, and steel rails, to replace those de- 
stroyed or damaged during the war, and also to pro- 
vide additional rolling stock, which will be required to 
meet the increasing trade of the colony. So far the con- 
tracts have been placed with English firms entirely. 
Contracts have been placed for the reconstruction of 
the bridges, and the orders are being pushed forward 
with all possible speed. 


The commercial prosperity of Great Britain is still 
strongly in the ascendant. According to the Board of 
Trade returns, which were published a few days ago, 
the imports from foreign countries and British posses- 
sions during the month of Jaly awounted to $201,320,- 
835, representing an increase of $1,643,975 over the 
corresponding month of last year. The total value of 
imports for the seven months of this vear ending July 
was $147,495,165, or an increase of $96 299,630 upon the 
same period for last year. The exports of British pro- 
duce and manufactures for the same month amounted 
to $122,752,785, or an increase of $6.772.995 upon the 
value of the exports during the month of July, 1899, 
while the total value of the exports for the first seven 
months of this year is $844,636,605, or an increase of 
$96,047,345. 

A curious accident occurred on the Derbyshire por- 
tion of the Great Central Railway of Eugland during 
the spell of tempestuous weather at the beginning of 
August. A terrific cloudburst oceurred over the Derby- 
shire hills duririg the gale, and the hillsides were trans- 
formed into raging torrents of water, which uprooted 
trees and swept away all obstacles that opposed their 
progress. Thousands of tons of rocks and great masses 
of earth were carried along by the water and swept 
upon the railway, completely burying it for a distance 
of over two miles. Fortunately, no trains were passing 
over the destroyed section at the time of the disaster, 
ot. rwise the loss of life would have been terrible. 
Over 0,000 men were immediately requisitioned to clear 
the track, which oceupied more than two days’ inces- 
sant work. 


Now that the price of coal has increased to such an 
enormous extent in Eugland, as a result of the vast 
quantities which are exported to foreign countries, at- 
tempts are being made to obtain a cheaper fuel, espe- 
cially for the benefit of the poorer classes. Experi- 
ments are being made with peat. At Tregaron, in 
Cardiganshire, there is a vast bog, 4,000 acres in ex- 
tent, in which the peat extends in veins varying from 
20 feet to 50 feet in thickness. It is stated to be very 
rich in earbon, and attewpts are to be made to extract 
this earbon and to compress it into briquettes, after 
the process advised by some German scientists. These 
briquettes are stated to be equal to the best steam- 
coal, and it is estimated that the fuel could be sold in 
large quantities on the ground, at the small price of 
$1.25 per ton. The most difficult question, however, is 
that of transit to the principal centers. Where canals 
can be used for transit the cost of conveyance is very 
swall, bat the high railway rates preclude it from 
being carried te the remote towns and sold at a reason- 
able figure, 
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Electrical Notes. 
‘ The Great Western Railway of England is lighting 
its corridor trains by electricity obtained from dynamos 
driven from the car axle. Storage batteries are carried 
for use when the running speed is slow and for stops. 

By arrangements with the two governments of 
Frauce aud Germany, a telephone service has been iu- 
augurated between Paris, Frankfort, and Berlin. The 
charge for the use of the wire between Frankfort and 
Paris is 80 cents for three minutes, and between Paris 
and Berlin $1.25 for the same time. 

A new submarine cable is about to be laid between 
England and Germany. This is the fifth cable, and a 
couprehensive idea of the increase in the cable traffic 
between the two countries may be gathered from the 
fact that, whereas in 1896, when the fourth cable was 
laid, the annual number of cablegrams was 1,867,868 
per annum, no less than 2,465,613 cablegrams are now 
annually trausinitted, 

The Trinity House Brethren, who control the light- 
houses of Great Britain, have granted permission for 
the installation of Marconi’s wireless telegraphic sys- 
tem between the lighthouse at the Mumbles and the 
wainland at I/fracombe on the west coast of Devon- 
shire. Thepole for carrying the high wire at Iifra- 
couibe is 116 feet 3 inches in height ; measures 1 foot 5 
inches in diameter at the base, tapering to 34 inches at 
the top; and weighs nearly twotons. The pole, which 
is the largest in the country, has been placed at adepth 
of 6 feet in the solid rock. 

The London County Council have at last received 
Parlimentary sanction to convert the horse tramways 
which they have recently purchased throughout the 
metropolis into electric tramways. The underground 
conduit system will be employed, as public opinion 
has successfully protested against the overhead trolley 
system on the plea of marring the beauty and inter- 
fering with the traffic of the streets. The length of 
tramways to be converted to electric traction com- 
prises 115 miles, so that it will be some time before the 
whole system is working electrically. 

The corporation of the town of Frankfort (Germany) 
is enlarging the municipal central electric station, 
and has just placed an order for a 400 horse power 
single phase turbo-alternator. The present capacity 
of the central station cowprises four 500 kilowatt 
units and two 1,000 kilowatt units, and two more of 
the latter are pow in course of erection. The total 
capacity of the motors connected with the mains is 
over 5,000 horse-power. The turbo-alternator which is 
now beiug constructed will be the largest ever made. 
It will register 1,360 revolutions per winute and will 
generate a current at a tension of 3,000 volts, and when 
working on an inducted load having a power factor 
of 86 per cent, will yield, if necessary, the full output 
of 4,000 horse power. 

A few days ago an alarwing accident occured in 
the Strand, London. By some means, the under- 
ground electric circuits were fired, with the result that 
the lid over a manhole in the footpath was blown 
high into the air. Large sheets of flame then shot into 
the air fora height of about ten or twelve feet, at- 
tended at frequent iutervals with sharp explosions. 
The alarw was immediately given to the fire brigade, 
who were quickly on the spot, but it was instantly re- 
cognized that their efforts were of no avail in the quell- 
ing of the conflagration. They consequently had to 


stand by and simply watch the results of the erratic» 


behavior of the electric current. Ina few minutes, 
however, au electrician was on the scene and he quickly 
subjugated the outbreak by severing the wires. Such 
accidents as this are of frequent occurrence through- 
out the metropolis, but at this precise point the num- 
ber of wires is very great, which rendered the incident 
far more serious than is generally the case. 

Mr. Gregor Blanck, the Hungarian who has invented 
a loud speaking telephone, is at present in London, 
negotiating with the British Post Office and the Na- 
tional Telephone Company, for the introduction of his 
instrument upon their system. The Post Office has 
informed the inventor that if he can construct an in- 
strument with which it will be possible to telephone 
a distance of about a thousand miles, with ease, and 
without having to shout into the instrument, so that 
the words may be distinctly distinguished at the other 
end, they wight be disposed to avail themselves of 
the invention. The inventor has been busily en- 
yaged upon a machine for this purpose, and by the 
aid of a very powerful inductive coil bas succeeded 
in telephoning over a distance of a thousand miles, 
and will shortly experiment with his improved in- 
strument before the authorities of the Postal Depart- 
went. The crux of the invention is that by means of 
the coil, articulation of the speaker is intensified as the 
words pass along the wire. Besides connecting the in- 
strument with the telephone, the inventor will attach 
it to electrophone, and by this means one will be able 
to sit in aroom and listen to what is happening at 
the theater, without having to insert the tubes into 
the ear, as is now necessary. The sound would proceed 
froin the electrophone in much the same manner as 
they are recited by the phouvgraph. 
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Automobile News. 

Cyclists should take warning and not ride behind 
motor-earriages. In England a wheelwan was riding 
behiud a horseless carriage; the latter was brought 
suddenly to a standstill, and the evelist sustained a 
serious injury to the brain. 

The recent hot weather with which New York was 
visited brought into prominence the fact that the gen- 
eral introduction of the troiley has mitigated the 
scenes of animal distress which were so common when 
the cars were hauled by horses. According to The 
Electrical World, during one hot season the Third 
Avenue line lost 600 horses in a few weeks, besides hav- 
ing 300 in the hospital. The horse of the cab and dray 
is also being gradually emancipated by the slow but 
sure introduction of automobile vehicles. 


The Austrian Arwy is giving the automobile a 
series of severe tests, in its army maneuvers this year, 
to determine how far it is applicable to the battlefield. 
The military authorities have ordered twelve Bollée- 
Ditrich automobiles from the factory in Baden, 
which will be employed in connection with the ambu- 
lance corps. The staff officers are also going to be 
mounted on automobiles, motoeyeles being requisi- 
tioned in their cases, The experiments will be very 
exacting, since the maneuvers wiil take place in the 
Carpathian Mountains, a territory hardly adapted to 
the successful employment of automobiles to any great 
extent. 

A clergyman in England undertook to drive his De 
Dion voiturette after a few hours’ coaching, says The 
Motor Car Journal. He was spinning along at a rapid 
pace when a cyclist suddenly cut across the road. It 
was the first emergency in which he had been in- 
volved, and consequently he had not that instanta 
neousness of action which is essential to the motu: 
driver. The car crashed into the cyclist broadside, 
and then the whole mix-up went into the diteh. The 
passengers were not seriously hurt ; but the motor ear 
had its axles broken, while the bicycle was completely 
wrecked. Mr. T. Ireland, of Belfast, had another 
nasty experience near Bangor, A shying horse caused 
him to swerve his car so indisereetly that it turned 
right over, shedding the occupants precipitately. Once 
again good fortune prevented any serious bodily 
mishap. 

A new steam-automobile has been brought out by 
the Mann Cowpany, of Leeds. It is designed to trans- 
port loads of four tons; it is a four-wheeled vehicle, 
earrying in the rear a truck with a platform 11 feet 
long by 6 feet wide ; its extreme dimensions are 6 by 17 
feet. The platform is independent of the tractor, and 
is carried upon its own wheels, which are of the same 
diameter as those of the machine and spaced at a eon- 
siderable distance ; the wheels of the rear truck are 
united to the motor by gearing, so as to render them 
equally effective ; the advantage of this cowbination 
is that all the weight is utilized for adherence. The 
wheels are of iron and steel; those in front have 35 
inches diameter, those in the rear, 46 inches, the tires 
being 54g and 12 inches wide respectively. The tractor 
resewbles a road-locomotive. The furnace, of jocomo 
tive type, has the fire-gate placed on the side next the 
conductor ; it has four square yards of heating surface. 
The water-tank bas a capacity of 280 galions, and tlie 
coke-box contains 200 pounds. The engine, of the 
compound type, has a high-pressure cylinder of 4 
inches diameter ; that of the low-pressure is 64¢ inches, 
with a stroke of 8 inches. The valves are operated by 
eccentrics provided with reversing arrangewent of 
special construction. For starting on high grades, a 
valve perwits the introduction of high-pressure steam 
into the low-pressure cylinder. The feed-pump is fur 
nished with a by-pass by which the supply is reguiated ; 
an injector is also provided. The transmission from 
the main shaft to the axles is made by steel gearing 
and differential ; two changes of speed are provided, 
one being two and one-half times the other. Strong 
brakes are provided for al] the wheels, The weight of 
the vehicle complete, without water or combustible, is 
6,500 pounds, the truck weighing 2.400 pounds, The 
vehicle was tested at the time of the Bradford Exposi- 
tion. It was loaded with four tons of wool in bales and 
four passengers, besides the conductor. It left Brad- 
ford at 10 h. 25 m. A. M., and came back to the start- 
ing point at 8 h. 27m. P. M., having made a certain 
number of stups to take water or fuel, ete. Taking 
account of the different stops, which lasted 3 h. 47 m., 
an average of 4°6 wiles per bour is obtained. The con 
sumption of coke or coal needed to keep up the pres- 
sure during the stops was 330 pounds ; under the above 
conditions, about 104 pounds of coke were barned per 
mile. The total quantity of water consumed was about 
600 gallons. The starting and stopping was effected 
rapidly and without difficulty on level or on grades ; 
the noise is not excessive for a vehicle of this kind, and 
there is searcely any smoke or steam. The committee 
considered this type of vehicle as one of the most satis- 
factory solutions of the problem of freight transporta- 
tion on roads, The cost of transporting a ton of mer- 
chandise per wile will not likely exeeed $0,067, compared 
with $0.15 for horse trausportation, 
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PARIS EXPOSITION.—UNITED STATES MINING 
AND METALLURGICAL EXHIBIT. 

Among the exhibits in the Palace of Mines and Met- 
allurgy at the Paris Exposition, that of the United 
States has a prominent place, and is considered one of 
the finest displays in the section. The success of the 
exhibit is due largely to the efforts of Messrs. F. J. V. 
Skiff. who has general charge of the United States 
section, W. 8. Ward, assistant director, and V. C, 
Heikes, expert, and to the co-operation of Mr. Adolf 
Ekmaa, in charge of the California Mining Depart- 
The facade, as seen in the illustration, is of 
legant construction, the materials being 
bronze, iron work and marble; tbe latter is used for the 
columns and panels, showing different varieties. The 
central and adjacent portion and a third spacein the 
rear are occupied by an extensive collection of the 
different minerals of the United States. Atoneend is 
the display of the Standard Oil Company, and at the 


ment 
massive and 


other the metallurgical exhibits, with a handsome pa- 
vilion in the center. In the central space, the display 
of ores and minerals is very complete. The illustra 


tions show the arrangement of the cases. In one 
corner, three cases are taken up with non-metallic speci- 
the large block of soda in the corner case comes 


cube, and forms 


ens ; 
from Wyoming; it is about two feet 
part of a deposit varying from one to sixteen feet in 
thickness and covering large areas; with it is a collec- 
tion of borax frow California ; among other specimens 
are bone phosphates, monazite sands, tale and asbestos 
from Colorado. In the upright cases are collections of 
Another set of cases coutain malachite 
and azorite from Arizona, rough and polished ; the col 


lection of copper ores and native copper is especially 


iron ores, ete 


all the principal varieties. A large 
silver nugget is shown, weighing 3388 pounds, taken 
from the mines at Aspen, Col, ; it is valued at $3,244 
Another collection is that of gold quartz and 
many of the specimens being from the Cripple Creek 
and gold 
River, zine ores, gold and silver- 


inciuding 


fine, 


ores, 


mines, also telluride ores, raw and roasted, 
dust from the Yukon 
bearing lead and others. 

Among the great 
noted a large block of magnetite, a collection of nickel 


The exhibit of gold ore 


profusion of 


specimens may be 
ores, antimony, iron ores, etc 
and nuggets from California form one of the interest- 
ing features of the section. It has been arranged under 
the direction of Mr. Ekman 
in the illustration contains fine specimens of nuggets 
and of gold in different forms. At the top is a speci- 
men of erystallized gold weighing 180 ounces and valued 
at $3,700. I 
Fricot, who has contributed many of the finest pieces, 


The central case shown 


was taken from the mines owned by Mr. 


A rave specimen of gold in calcite has been loaned by 
Mrs. F. Zeitter, and among other fine pieces is a plaque 
of erystallized gold from Tuolumne County, and a num- 
ber of large nuggets from the Beaudry wines. Crystal- 
and gold 


lized gold from the Davidson mine is shown ; 


dust, quartz gold, ete., are well represented. Besides 
the California specimens, the central case contains gold 
and specimens loaned by the Colorado 
An adjoining case contains a large 


In the 


frow Leadville 
Scientific Society. 


pumber of California specimens of great interest. 


Scientific American. 


adjoining space is a systematic collection of minerals of 
the United States, arranged and labeled ; these are 
contained in seven large cases, and have been con- 
tributed by the Michigan School of Mines, Colorado 
College, Cornell and Princeton Universities, the Massa- 
chusetts Institute of Technology, and the University 


of Chicago. .A collection of crystals to illustrate 
crystallography has been sent by the Field Columbian 
Museum of Chicago. The space devoted to the library 
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contains a full set of publications of the United States 
Geological Survey, the surveys of each State are repre- 
sented ; a large case contains various publications. In 
this room is a case with a fine display of carborundum 
from the Niagara works, showing masses of crystals, 
moulded forms, ete. The space tothe right of the cen- 
tral room contains the interesting collection of Tiffany 
& Company, showing precious and semi-precious stones 
of the United States. This collection, which is shown 
in the illustration, has been bought by a prominent 
capitalist and presented to the American Museum of 
Natural History. In front is a large section of rhodo- 
nite, besides large quartz crystals and arrowheads, fine 
sections of agate, amethyst, etc. The sphere seen at 
the top is cut from rock crystal. At the sides are 
specimeus of malachite, rough and cut, from the 
Arizona mines. An interesting piece is a section of 
meteorite containing periodot ; cut and uncut gems of 
all kinds are shown, including beryl, sapphire, tour- 
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maline, ete. A smaller case contains specimens of 
petrified wood from Arizona, with sections of trees, 
also collections of precious stones. Prof. Binns, of the 
Massachusetts Institute of Technology, has arranged a 
collection of clays of the United States, burned and un- 
burned, and another collection by Prof. Fuller shows 
different varieties of building stone. In the rear of the 
central room is an exhibit of American coal, with 
numerous specimens of all kinds, also representative 
sections of coal-veins, enclosed in glass columns to 
show the strata. Next toit is the exhibit of the Bar- 
ber Asphalt Company. An adjoining space contains a 
number of specimens of ores; Mr. H. P. Stowe con- 
tributes a set showing the treatment of ores. A collec- 
tion of steel shelis is to be seen, and a fine model of the 
Robins’ conveying belt. 

The metallurgical display is quite extensive, and has 
been arranged to the best advantage. The fine bronze 
pavilion shown in the illustration has been erected by 
the American Steel and Wire Company, a syndicate of 
forty large companies. It contains exhibits of steel in 
various forms, and around it is a collection represent- 
ing the manufactured products of the different metal, 
in the form of wire, rods, sheet metal, ete. Four cases 
contain screws, wire, nails, springs, etc. On the left of 
the illustration will be seen part of the display of the 
Copper Queen Mining Company, of Arizona, showing 
plates, ingots, and other forms, the total weighing 
147,600 pounds. One of the illustrations shows a fine 
model of a California gold stamping will, to be seen in 
this section ; it is about 7 feet high, including base. 
It has been built under the direction of the California 
Commission by the Union Iron Works, of San Fran- 
cisco. The machinery is driven by a small electric 
motor, illustrating the different processes by which the 
ore passes to the crusher, stamping mills, concentrator, 
ete. Next to it is the exhibit of the Colorado Fuel and 
Iron Company, showing rails, sections, piping, bolts, 
ete, Near it is the petrotome of Prof. Dwight, of Vas- 
sar College, used for making sections of minerals; a 
number of specimens of ore are shown. A model of a 
California sluice box is to be seen, with a collection of 
photographs from various mines. The Iron Age Li- 
brary contains a collection of all the catalogues relat- 
ing to the industry, and next to it is the exhibit of the 
American Tin Plate Company, in the form of a pavilion 
constructed of tin or sheet iron in plain and ornamen- 
tal work ; it contains a large display of tin and iron 
plate. The exhibit of the Crescent Steel Company is 
worthy of note; it shows a variety of dies, punches, 
and tools of various kinds, most of which have ‘been 
loaned by different manufacturers after having been in 
use for long periods ; the record of each piece is given ; 
some of the dies have struck off millions of pieces. 

The farther end of the section is occupied by the 
pavilion of the Standard Oil Company, under the 
supervision of Dr. David T. Day. It is handsomely 
decorated ; above is a frieze showing oil wells, trans- 
portation, ete. In the rear is a large oil painting 
showing the burning streams of petroleum as known to 
the Indians, and the early history of its discovery. 
Below it isa fine piece of work, representing a section 
of the oil region of Pennsylvania, in large size, with the 
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zeological formations as determined by the 
poring data. On page 152 are shown miniature 
ierricks and the surface of the country. The 
avion contains a large collection of different 
ils and petroleum products, vaseline, paraffine, 
te. 
——— eet 0 
THE MAKING OF A HALF-TONE ENGRAVING. 

The general introduction of photo-mechan- 

,] engraving processes has wrought a revo- 

ition in the publishing world, Possibly it 

.s not been as far-reaching as regards books, 

- in the ease of periodicals, but it has changed 
tirely the character of many magazines and 
eekly papers, and now it is possible even for 
ily papers to make half-tone plates which 

. adapted for printing on octuple presses in 

space of time which a few years ago would 

ive seemed nothing less than marvelous. 

‘he pew processes have permitted of double 

i treble the number of illustrations being 

d, owing to their comparative cheapness. 

for the quality of the work, it is safe to say that 

se processes should be used to the exclusion of 

ali others for reproducing works of art and certain 

classes of subjects in which the inter position of artists 
irtist-artisans is not desirable. 

The very general adoption of the half-tone process 

for the illustration of high-class periodicals and books 

ictieally sounded the death-knell to wood-engrav- 

«, whieh is fast becoming almost a lost art, having 
-omparatively few exponents of note at the present writ- 
ing, so that in a few years wood-engraving will be 
practised, perhaps, only in art schools. 

Omitting an historical outline of the steps by which 
the half-tone process has been developed, we will pro- 
ceed at once to describe a thoroughly modern process 
establishment, taking up the various steps in the mak- 
ing of a half-tone plate, from the time the copy is 
placed before the camera until a reproduction of it is 
printed in the periodical. The plant which we have 
selected for the purpose of illustration is located on the 
fourteenth floor of a building devoted almost entirely 
to printing, and being next to the Brooklyn Bridge 
the building enjoys remarkable advantages as to light. 
When the copy, which is usually a photograph or a 
wash drawing, is brought into the establishment, the 
requirements of the customer as to time of delivery, 
character of plate, fineness of screen, proofs, etc., are 
entered upon numbered cards, which are temporarily 
filed away (to later receive data as to size of plate and 
cost of making), the operative data on the cards being 
noted upon slips which follow the plates through the 

1s stages of manipulation in the shop. If the 
photograph needs retouching it is sent to the retouch- 
ing room, where several artists are employed. The 
retouching of photographs is practically a new profes- 
sion, and the results which are obtained by this treat- 
went are very remarkable. On a machinery subject it 
is possible for the retouching to exceed in cost five or 
ten times the expense of making the plate. 

The copy is taken up to the photographic gallery, 
which occupies a mezzanine story immediately under 
the roof, where both daylight and electric light through 
powerful are focusing lamps are 
available, the latter being used 
chiefly on cloudy days. 

The first step in the produc- 
tion of the half-tone plate is the 
making of the half-tone nega- 
tive, which differs from the or- 
dinary dry-plate negative in that 
the half-tone image is recorded 
in the shape of a series of dots 
and spaces due to the use of a 
finely-ruled glass screen. The 
camera beds are made very long 
in order to obtain the proper re- 
duction in cases where the copy 
is large and the desired piate 
small. The copy is fastened to 
the copy board, which stands 
vertically at right angles to the 
runway at one end of the camera 
bed, the latter being adjustably 
supported by springs attached 
to the stand proper, the object of 
the springs being to absorb vi- 
bration, or, to put it in another 
way, to insure the simultaneous 
vibration of the camera box and 
copy, so that the relation of one 
‘o the other is absolutely the 
sate thronghout the time of ex- 
posure. Having moved the 
camera box back and forth 
‘long the bed until the image 
is of the desired size, the camera 
box is then firmly secured to the 
bed by a turn of a binding serew 
and the image is brought into 
‘harp foeus on the ground glass. 

‘he photographer is now ready ; 


Developing. 
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DIAGRAM SHOWING THE RELATIVE POSITION OF PLATE, SCREEN 


AND COPY. 


to prepare his wet-plate, the wet-plate process being 
particularly adapted for photo-engraving purposes, 
owing to the facility with which it can be man- 
ipulated to get desired resuits. He takes a perfectly 
clean piece of glass, previously albumenized, free from 
dust, and flows over it an iodized collodion, obtaining 
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MODIFICATION OF THE DOT BY DIAPHRAGMS. 


an even coating by allowing the collodion to run off at 
one corner of the glass plate. 

When the collodion sets, the plate is then sensitized 
by placingit in a silver nitrate bath. When sensitized 
the plate is putin the plate-holder and is then ready 
for the exposure. The process plate-holder is of spe- 
cial construction and is adjustable so as to hold any 
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Barning in. 
VARIOUS STAGES IN THE TREATMENT OF THE COPPER PLATE. 
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size plate up to the limit for which the camera 

was designed. The holder also contains the 

ruled screen which is placed at a very short 

distance from the sensitized plate, between the 

latter and the lens, as indicated in the accom- 

panying diagram. This diagram also serves in 

a measure to show how the production of the 

dots of the half-tone negative is effected. 

The half-tone screen is made up of two plates 
of glass that have been carefully ruled on one 
side, the plates being cemented together, ruled 
side to ruled side, in such a way that while the 
lines are ruled diagonally across each plate, the 
lines of one plate run at right angles to those 
on the other when the two plates are put to- 
gether, producing a mesh representing from 
eighty to two hundred and fifty lines per inch. 
In making half-tone plates the coarseness of 
the screen employed depends upon the use for 
which the plate is intended. For a large num- 
ber of periodicals the one hundred and seventy- 
five line screen is one which gives general 
satisfaction, that screen having been used in making 
the engravings which accompany this article. 

The dot in the half-tone negative represents the 
double effect of the screen and the diaphragm, which 
is inserted in the tube of the jens. The forms of some 
of the diaphragms are jealously guarded by photo-en- 
gravers. Square and round-hole diaphragms, as well 
as many other types are employed, as shown in our 
diagram, the kind of diaphragm used depending upon 
the effect desired in the negative. When the print 
from the half-tone block is examined, it will be found 
that the size of the dots and spaces vary, the dots 
being smallest in the high lights of the picture, grow- 
ing larger in the dark portions, the inter-spaces grow- 
ing correspondingly siwall, and disappearing eutirely 
in the absolutely black parts of the picture. The form 
of the dot can also be modified by the use of different 
intensifiers. The first diaphragm to be used having 
been inserted in the lens-tube, the plate-holder having 
been secured in place and its slide drawn, the cap is 
removed from the lens and the exposure begins, the 
time of the exposure depending upon the character of 
the copy, intensity of light, effect to be secured, ete. 
At night or when daylight is not sufficiently strong, 
electric light is used. 

Having been exposed, the plate is taken to the dark 
room and developed, the kind of developer used de- 
pending upon the judgment or particular practice of 
the operator, the expert varying his manipulation with 
different subjects within surprisingly wide limits. The 
image appears in about five seconds, and the plate is 
fixed with a solution of potassium cyanide. If the 
negative is not of the required density, it is intensified. 
The negative is allowed to dry, when it is coated with 
a solution of rubber, and this coating is followed by 
another of collodion for the purpose of securing greater 
body in the negative to permit of its being handled. In 
order to secure a printed image like the copy it is neces- 
sary to reverse the negative. Should the negative not 
be reversed then the right hand side of the printed 
proof would represent the left band side of the photo- 
graphic copy. This is done by stripping the film from 
the plate. The glass is placed in 
a specially designed ‘squaring 
frame” having squared metal 
edges, aud after adjusting the 
T-square and squaring the nega- 
tive, as shown in one of our en 
gravings, the portion of the film 
which it is desired to transfer 
for printing is cut with a sharp 
knife, so that when placed in an 
acid bath for the purpose of 
loosening it from the glass the 
desired portion may be readily 
removed, reversed, and trans- 
ferred to another and thicker 
glass plate, which is used in 
printing the picture on the 
sensitized copper. 

The copper plates come al 
ready polished, but it is neces- 
sary to give them a high finish 
before using. This is accom- 
plished by rubbing them with 
willow charcoal and water. The 
copper plate is dried and coated 
with a sensitizing solution, 
which is flowed on in the same 
way as the collodion was on the 
glass plate. The copper plate 
is placed in an A-shaped clamp 
and the sensitized coating is 
evenly distributed over the plate 
by means of what is called the 
“‘whirler,” the construction of 
which will be readily understood 
by reference to the engraving. 
The clamped plate is hung face 
downward toward the floor in 
a large box having a gas stove 
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at the bottom, and is fastened to a swiveled wire 
support so that it can be whirled rapidly. The mio- 
tion causes the coating to be evenly distributed by 
centrifagai action and at the same time plate is dried. 
The half-tone printing frame does not differ materially 
from the ordinary photographic printing frame, except 
that it is much more strongly built and is heavier. 
In the front of the printing frame there is a sheet of 
plate glass about an inch thick. The negative is placed 
in the printing frame next to the front glass with the 
face of the negative in contact with the sensitized 
copper plate. The back of the printing frame is then 
secured and by means of a number of hand screws 
great pressure is applied so as to hold the copper plate 
in the with the negative. 
Either daylight or electric light can be used for print- 
Que of our engravings shows the latter method, 


closest possible contact 
1Dg. 
the required exposure with electric light taking more 
time than with daylight. When the plate is taken 
out it is placed under a jet of ranning water, by which 


s developed Following develop- 


means the image 
ment the copper plate is gripp d with a pair of pliers 
and held over a gas stove, as indicated by one of our 
“burning in” the 


the purpose of 


process the plate is placed in an 


illustrations, for 
image, after which 
etching bath of chloride of iron 
What are termed flat proofs of the plate 


hand proving 


wherein it receives 


the first etch 
are then made on a “ Washington” 
press, and if the flat proof indicates the presence of 
those qualities in the plate that have been svugiit, the 
plate then passes to the ** vouter.” 

In the case of a vignetted subject, where the tint is 
allowed to die away around the edges, the plate is 
clamped in what is called a“ routing” wachine which 
is designed to give aspeed of three or four thousand 
revolutions per toinate to a small cutter whose section 
is Varied accordiug tothe part of the work it is in- 
tended to perforw. The routing machine, like all the 
other maelinery of this establishment, is run by an in- 
dependent electric motor. The router follows around 
the edges of the tint, cutting away all superfluous 
metal. Except iu the case of silhouettes, there is little 
routing in subjects which are not vignetted, but in 
some cases the sky or background of a picture which is 
defective is removed by the router. In the case of 
what are known as ** square” piates, a bevel groove is 
run all around the plate at a short distance from the 
printing edge to allow for securing it to the wooden 
block on which it is to be mounted, and also to permit 
of the excess metal being readily cat off. 

If an examination be wade of most half-tone plates, 
black line bounding 
inside the black one. 


it will be found that there is a 
them with a white line just 

Both lines, together with the grooving, are made on the 
plate by a beveling machine, which is something like a 
planer and a milling machine combined. The plate is 
securely clamped to a movable bed, which is moved by 
hand, planer fashion, so as to bring the plate undera 
steel graver. which cuts the black line and the white 
line inthe plate. The current is then turned on to the 
inotor, causing a circular beveling cutter to rotate at a 
The bed carrying the copper plate 
* mills” a groove. 


high rate of speed. 
is then run under the cutter, which 
This is done with all four sides of the half-tone. 

The plate is now ready for the “ finishers,” upon 
much of the success of the 
stop out” or paint out 


whose artistic judgment 
plate depends. The finishers * 
with asphaltamw varnish those parte of the engraving 
which are not to be re-etched. In the accompanying 
illustration of the floishing operation, the workman on 
the right is engaged in painting out the locomotive, to 
the smallest detail, so that the background may be 
listened by re-etching. The finishers take out all 
imperfections in the plate, improving it as compared 
with the original copy by means of roulettes, burnish- 
and The extreme high 


lights are 


wood engravers’ tools. 


with 


ers, 
the engravers’ tools, a 
seen in the cut of the 


often put in 
sample of which work will be 
grooving and ‘scoring (technically styled ** beveling”) 
machine, in which the high lights are emphasized by 
white lines. The high lights of the picture having 
been re-etclhed, and burnished where 
necessary, in order to secure brilliancy without a sacri- 
fice of the delicate middie tones, a-proof of the plate 
thus “ finished ™ is inspected and passed upon, the full 
quota of proofs are “pulled.” and then the plate is 
ready for mounting or ‘‘ blocking.” Holes are drilled 
for the nails that are to secure the plate to the 
wooden block, which is cut to the proper size, the ex- 
cess wetal being cut away before blocking. Nothing 
but the easoned maple, specially prepared, is 
used for blocking. Such, in brief, are the many and 
couplicated steps necessary to make a satisfactory 
balf-tone plate. It not only a considerable 
plant, but also expert and conscientious work at every 
We are indebted to The American 


the shadows 


best 


needs 


step of the process 


Machinist Press, whose photo-engraving plant we illus- 
trate, for courtesies in the preparation of this article. 
8 
SILCHESTER, Hants, England, still continues to yield 
valuable specimens from the old Roman city, and an 
exhibition of some of them was recently held at Bur- 
lington House, Loudon. 
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CATHODE RAYS. 

M. Carie, in continuing his researches upon the 
waves given off by radium, bas brought to light a re- 
markable phenomenon in connection with this form of 
radiation, namely, that these waves are possessed of an 


EXPERIMENTS ON THE 


electric charge. They thus show a close relation to the 
cathode rays. It will be remembered that M. Becquerel 
bas shown that the rays given off by radium may be 
defleeted by the magnetic field, like the cathode rays, 
and that M. Curie, in a former series of experiments, 
showed that two kinds of rays were given off by that 
body, only one of which is thus deflected, the other re- 
maining unchanged. It is the former series of waves 
that are to be considered in the present experiments. 
The cathode rays, as M. Perrin has shown, are 
charged uegatively, and this charge may be carried 
through a wmetallic envelop which is connected to 
earth, as well as through an insulating screen. It is 
found that in those cases where the cathode rays are 
absorbed, there is a continuous disengagement of nega- 
tive electricity. M. Curie has now shown that the 
same phenomenon takes place in the case of the rays 
given off by radium; like the cathode rays, they are 
charged negatively. As this charge is much weaker 
than that of the cathode rays, special precautions must 
be taken in making the experiments, in order to reveal 
the presence of the charge by the electrometer. The 
action of the air was found in some preliminary experi- 
ments to have an objectionable influence, and it was 
found, in fact, that it was impossible to observe the 
phenomenon uuless the air is exeluded, te a certain ex- 
teut, from the path of the rays. The radio-active mat- 
ter must be placed, therefore, in a vaewam tube, or 
surrounded completely by insulating-material. The 
latter nethod is the most convenient to carry out, and 
the experiments were made in the following wanner : 
A wetal disk, M, Fig. 1, is connected by a rod, ¢, toa 
sensitive electrometer, the disk and red being com- 
pletely surrounded by insulating material, é, 7, i, and 
the whole covered with a wetallic envelop. Z, Z, Z, 
connected to earth. Opposite one of the faces of the 
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EXPERIMENT OF M. CURIE. 

disk the thickness of the insulation is made very small, 
as well as that of the metallic envelop, and it is this 
face which is exposed to the action of the radio-active 
matter, R. contained in the lead vessel, A. The rays 
given oft by the radium passthrough the metallic en- 
velop and the thickness of insulation, p, p, and are 
absorbed by the disk, M. The disk then becomes the 
seat of a continuous disengagement of negative elec- 
tricity, as is seen by the action of the electrometer and 
a delicate current-measuring instrament. The current 
thus produced is very swall ; with the radio-active mat- 
ter having asurface of 2°5 square centimeters and a 
thickness of 02 centimeters, a current was observed hav- 
ing for its order of magnitade 10-*! amperes, the rays 
having passed through 0°01 millimeter thickness of 
aluminium and 03 of ebonite before being absorbed by 
the disk. For the disk different metals were used, such 
as lead, copper, zinc, ete.. and for the insulating ma- 
terial, ebonite and paraffine; the results were about 
the same in all these different cases. The current is 
naturally diminished when the source of the rays is 
further removed, or when less active matter is used. 

A second experiment was made in whieh the lead 
vessel was placed in the center of an insulating mass 
and in connection with the electrometer, as shown in 
Fig. 2, the whole being enveloped by the metal cover- 
ing, conneeted to earth as before. In this case, it is 
observed that the radiam takes a positive charge, 
equal in value to the negative charge of the first ex- 
periment. This is due to the faet that the rays pass 
through the insulation and the metal covering, carry- 
ing off a negative charge and leaving the interior con- 
ductor witha positive charge. It will be observed that 
the second form of radiation given off by the source 
does not enter into action ia these experiments, these 
rays having been already absorbed by the metallic cov- 
ering, as they have but little penetrating power. 

The experiments thus show that the rays given off 
by radium carry an electric charge, in the same man- 
ner as the cathode rays, though in less degree. Up to 
the present the existence of an electric charge which is 
not connected with ponderable matter has not been 
admitted, and, therefore, it must follow that the radio- 
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active matter is the seat of a continuous emission of 
particles which are negatively electrified, and which 
will pass through a conducting or dielectric screen 
without discharging. 


The World’s Great Fires, 

U. C. Crosby, late President of the National Fire 
Protection Association, has compiled a very interesting 
list of the world’s great fires. In describing some of 
the most important disasters he says : 

“ London was nearly destroyed by fire in 798; again 
in 982, 1212, and 1666. The latter fire is knowa in his- 
toryasthe Great Fire ; it burned over a territory of 
436 acres, including 400 streets ; 13,200 buildings and 
property-values upward of $53,000,000 were destroyed. 
Edinburgh was nearly destroyed by firein 1700. Lisbon 
was burned in 1707. Venice was destroyed by fire in 
1106 and again in 1577. Berlin was destroyed in 1405. 
Berne in 1634 and again in 1680. Hamburg was nearly 
destroyed by fire in 1842 ; 4,219 buildings were burned, 
and 100 people lost their lives ; property value destroyed, 
$35,000,000. Copenhagen was burned in 1728; 1,650 
houses destroyed ; again in 1795, and 1,563 houses 
burned, Stockholw in 1751, with 1,000 houses destroyed. 
Moscow in 1752, visited by a large fire; 18,000 houses 
destroyed. Again in 1812; this time the fire set by 
Russians in order to prevent the French occupation of 
the city ; 38,000 houses were destroyed, and over $150, - 
000,000 of value. 

* Constantinople has been the scene of numerous and 
costly fires ; in 1729 a great fire destroyed 12,000 build- 
ings and nearly 6,000 people. In 1745 another great fire 
lasted five days ; again in January, 1750, 10,000 build- 
ings destroyed. In April, the same year, another 
fire, with $15,000,000 of property destroyed. Again, 
later in the year, a fire destroyed 10,000 houses; in 
1756, 15,000 houses were destroyed and 100 lives lost. 
In 1782, 10,000 houses were burned ; in 1791, between 
Mareh and July, serious fires destroyed 32.000 houses, 
aud nearly the same number were destroyed again in 
1798. In 1816, 12.000 houses and 3.000 shops were de- 
stroyed. In 1870 Pera, a suburb of Constantinople, was 
nearly destroyed, 7,000 buildings and over $25,000,000 
property value being consumed. 

“Smyrna had great fires in 1763, 1792, and 1841, de- 
stroying from 2,000 to 12,000 buildings at each fire. 
Great fires have occurred in India, China, and Japan ; 
in many cases large cities were entirely destroyed. In 
Quebec, in 1845, 1,650 buildings were destroyed, and 
the same number in May and June following ; aud in 
1866, 2,500 buildings and 17 churches were destroyed. 

“St. John, N. B., 1837 ; nearly all the business portion 
was destroyed. In 1877 the ‘ great fire’ ; over 200 acres 
burned, and 10 miles of street ; about $13,000 000 of prop- 
erty-value. St. John’s, Newfoundland, in 1846 was 
nearly destroyed and $50,000,000 of property-value 
burned ; again a big fire in 1896. Montreal in 1850 had 
a great fire ; 250 buildings destroyed ; in 1852 about 1,200 
buildings were destroyed. Various cities in South 
America and West Indies have been destroyed by fire : 
in some cases property-values of $30,000,000 and up- 
ward were destroyed ; a large loss of life resulted also. 

“The United States has a record of destraction of 
property by fire not equalled by any other country. 
Charlestown, Mass., in 1796, $300,000; in 18388, 1,158 
buildings. Savannah, Ga., in 1820, 463 buildings and 
$3,000,000 value. New York, in 1835, 530 buildings, 52 
acres burned over, and 15,000,000 of property destroyed ; 
in 1845, 300 acres burned over, $7,500,000 value, 35 lives 
lost. Pittsburg, Pa.,in 1845, 100 buildings ; $1.000_000 
property value, St. Louis, Mo., in 1849, 15 buildings ; 
$3,000,000 value; in 1851, 2,500 buildings destroyed. 
Philadelphia, Pa., in 1850, 400 buildings, San Francisco, 
in 1851, 2,500 buildings. and a number of lives lost ; 
property value, $10,000,000. Portland, Me., in 1866, 
over one-half the city ; 200 acres burned over, and 1,743 
buildings destroyed. Chicago in 1871, known as the 
‘Great Fire’ ; 2,124 acres nearly covered by buildings 
entirely burned over, including 17,480 buildings ; many 
lives were lost, and property value of apward of $106,- 
000.000 was destroyed. Boston, Mass., in 1872 ; 65 acres 
of the mercantile section burned, inclading 776 build- 
ings ; nearly all of brick-and-stone construction ; prop- 
erty value, $75,000,000.” 








a 

THE French Naval Department has been conduct- 
ing further experiments with its submarine vessels. 
At Toulon the “Gastav Zédé” left the harbor sub- 
merged, and continued her journey ander water, until 
the middle of the roadstead was reached. This was 
considered by the officials conducting the experiments 
to be a phenomenal performance. The ‘‘ Morse” and 
and the “ Narval” went through their trials at Cher- 
bourg. According to the opinions of the officers sur- 
veying the experiments, the ‘* Morse” is considered the 
wore satisfactory, since it plunges with more ease, and 
travels with more freedom than the other vessel, which 
oecupies at least twenty minutes in sinking. This is 
considered too great a length of time. Two other types 
of submarine vessels are approaching completion at 
Cherbourg. They are La Francaise and L’Algérien. 
They will undergo their official trials at an early 
date. 
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THE LAST OF A FAMOUS “AMERICA” 
CHALLENGER. 

Of all the English yachts which have come over to 
-ompete for the “ America’s Cup,” there is probably 
one that has made such a good record for herself as 
the fine old English cutter * Genesta,” ; certainly, she 
ame nearer Winning the cap than any yacht that pre 
eded her or came after. The American yachting en- 
jusiast who was so fortunate as to be present at that 
fawous race in 1885 of twenty miles to leeward and re- 
turn, will not soon forget the auxiety with which he 
.w Sir Richard Sutton’s yacht 
pping down the wind to the 
iter mark with an ever-widen- 
» distance between her and the 
iterboard “ Puritan,” nor the 
ight with which, when the 
ats hauled on the wind he 
board slowly, 
out- weathering 
eutter, and finally romp- 

» home the winner by the 
se but undeniable margin of 
minute 38 seconds. In the 
it weather trial the shallow 
iterboard with her relatively 
irge sail area proved to be a far 
ister boat than the “Genesta.” 
she failed to take 
**Genesta” was 


cuUP 


iw the center 
it steadily, 


\lthough 
home the cup, 
suecessfal in winning both the 
Brenton Reef and Cape May 
cups. 

The * Genesta” was a typieal 
English deep-keel, outside-lead 
cutter of the so-called plank- 
on-edge type; though she was 
pot so extreme in her relation of beam to draught 
as some eutters of her time, she was sent over here 
at a time when the “keel versus centerboard” con 
troversy was at its height. In none of the races 
that have followed those of 1885 have the competing 
yachts of the two nations shown so strongly the dis- 
tinguishing national characteristics as did * Puritan” 
and * Genesta,” the one being distinguished by narrow 
beam, deep draught, outside ballast, large displace- 
ment and relatively small sail plan ; the other by great 
beam, shallow draught, and both inside and outside 
ballast, the outside ballast being the first step toward 
the cutter type, just as the English * Thistle” in adopt- 
ing a beam of 20 feet showed the first tendency toward 
the characteristic beam of the American sloop. 

The “Genesta” was a composite built boat (elm 
planking on steel frames), and measured 96 feet on 
deck, 81 feet on the waterline, 15 feet beam, and 13 
feet 6 inches draught. She had a displacement of 141 
tons and a sail area of 7,141 square feet. The “ Puri- 
tan” 93 feet on deck, 81 feet 144 inches on the 
waterline, 22 feet 7 inches beam, 
8 feet 10 inches draught, with a 
displacement cf only 1054g tons and 
a sail area of 7,370 square feet. 

The accompanying illustration, 
for which we are indebted to The 
Yachtsman, shows the famous old 
cutter upon the beach in process of 
being broken up for old iron and 
junk, an inglorious eud that over- 
takes all !craft except a few favored 
warships like our own ‘* Hartford,” 
or Nelson’s old ship, the ** Victory.” 

0 o___——__- 
THE FIRST-CLASS BATTLESHIP 
“ ALABAMA ” 

The “ Alabama,” whose record of 
17 Knots an hour on her recent 
official trip, places her at the front 
rank of our battleships for speed, 
Will always be a vessel of particu- 
lar interest, from the fact that in 
her we see the introduction of a new 
tvpe in the United States Navy. 
Comparing her with the * Oregon,” 
the * lowa,” or the * Kearsarge.” 
the most noticeable difference is 
the entire absence of the 8-inech gun. 
Hitherto our battleships have been 
distinguished from those of other 
navies largely by the fact that they 
carried a much heavier armament, 
due chiefly to the presence oi 
board of a cowplete battery of 
guns which were intermediate in power between the 
main battery of 12-inch and 13-inch guns, and the sec- 
ondary battery of rapid-fire guns of 5-inch and 6-inch 
caliber. The battleships of Great Britain, France, 
and Germany, and with a few exceptions, of Russia, 
have carried no guns of a caliber between the 12-inch 
and the 6-inch weapons, and in the “ Alabama” we 
See the first disposition on the part of our naval con- 
structors to follow the European practice. Although 
the absence of the 8-inch gun is very sincerely re- 
gretted by most of our officers of the line, it cannot 


PRESENT 


was 
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be denied that in the “Alabama” the heavy sec- 
ondary battery of 6-inch guns, on account of its 
rapidity of fire and the enormous weight of metal 
which can be thrown in a specified time, goes far to 
offset the removal of the very popular 8-inch breech 
loading rifle. 

The “ Alabama” was authorized June 10, 1896: the 
contract for her construction by the William Cramp & 
Sous Ship and Engine Building Company was signed 
the following September ; the keel was laid the Decem- 
ber of the same year, and the vessel was launched on 
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May 18, 1898, and has now been completed about eleven 
months later than the contract date, this delay being 
due to the failure of the builders, on account of the 
armor-plate controversy, to receive the necessary armor 
during the construction of the ship. The vessel is 360 
feet long, 72 feet 244 inches broad, and has a mean 
draught, when fully equipped for sea, and with 800 
board, of 23 feet 6 inches. Her dis- 
She is 
en- 


tons of coal on 
placement on the draught given is 11.565 tons. 
driven by twin-screw, vertical, triple-expansion 
gines, and steam is supplied by boilers of the Scotch 
type. Her normal coal supply is 800 tons and her 
bunker capacity with nominal loose stowage is 1,200 
tons, while with close stowage she can hold 1,440 tons 
in the bunkers: As compared with the * Kentucky” 
and ** Kearsarge” she has about 8 feet more freeboard, 
due to a spar deck which extends from the bow about 


two-thirds of the way out. Her protection consists of 


a belt of Harveyized armor of a maximum thickness of 
164g inches, which tapers toward the bow and stern. 
Above the belt, amidships, side armor of 6 inches is 








INTERIOR OF THE BARBETTE OF THE FIRST-CLASS BATTLESHIP ‘‘ ALABAMA.” 


carried up to inclose and protect the guns of the 
secondary battery. The main battery of four 18-inch 
guns is carried in elliptical balanced turrets which 
have 14 inches of armor protection. The secondary 
battery is extremely powerful and consists of fourteen 
6-inch rapid-fire guns, twelve of which are earried on 
the main deck and two on the boat deck amidships. 
She is also armored with sixteen 6-pounders, six 1 
pounders, four Colts, and two 3-inch field guns. She is 
fitted with four tubes for the discharge of Whitehead 


tor pedoes. 


“ GENESTA.” 
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In various articles on naval matters which have ap- 
peared from time totime in the Scrsnrir1c AMERICAN 
we have described and illustrated, with sectional views, 
the structural features of the barbette of a modern 
warship ; but we think that the most knowing of the 
naval ‘‘sharps” among our readers will be able to 
learn something from the accompanying illustration 
showing the interior of a barbette before the tu: 
ret was installed. The photograph from whieh our 
plate was wade is one of a series of progress photo 
graphs which were filed with the Chief Constructor of 
the Navy during the construc- 
tion of the ** Alabama.” It was 
taken from the after end of the 
superstructure, the deck upon 
which the people around the 
edge of the barbette are stand- 
ing being the maia deck. 

The barbette is a vertical, cyl- 
indrical, heavily armored re- 
doabt, which extends from the 
protective deck to a height of 3 
feet 8 inches main 
deck. The duty of this redoubt 
is to protect the unarmored base 
of the turret, the mechanism by 
which it is rotated, the 
hoist by which the ammunition 
With- 
in this eylinder, which is about 
124¢ feet in depth, is located a 
circular track upon which is a 
circle of 
rollers, which are held in their 


above the 


and 


is brought up to the guns, 


twenty-one conical 





=3s> 


proper spacing and radial posi 
tion by means of two concentric 
rings, firmly braced 
as clearly seen in the illustration. 
is carried the whole weight of the turret, the guns 
of 277 tons, The 


of a circular-inverted 


together, 
Upon these rollers 
and their mounts, a_ total lower 
half of the turret is in the form 
aud is unarmored; the 
portion of the turret is elliptical in plan, and the rear 
portion of it projects over the top edge of the barbette, 
enough space being left between the turret and bar 


cone upper and armored 


bette for easy clearance in turning. 

The barbette is protected for two-thirds of its cireum- 
ference with 14 inches of Harveyized armor, the re 
waining one-third, or the portion which is nearest to 
the point of view from which the photograph was 
taken, is protected with 10 inches of armor, jess pro- 
tection being needed on this portion of the barbette 
because it is screened by the 6-inch side armor on the 
hull of the vessel. The armor is bolted to a backing of 
teak, within which is 1 inch of steel plating attached 
to a heavy framing of steel beams, angles, and channei 
beams. The internal diameter of the barbette is 27 feet. 

Immediately within and below the eirele of roiiers 


is seen the massive circular rack 
which forms part of the turning 
mechanism of the turret, rotation 
being effected by means of two 
electric motors carried in the base 
of the turret. The shafts of there 
wotors are connected by suitable 


gearing with pinions which engage 
the circular rack ; and the training 
of the great weight of the turret 
and guns is accomplished with a 
speed and accuracy which are im- 


possible when hydraulic, com- 
pressed air, or steam moters are 
used, 

The after barbette of the “Ala 


bama” contains altogether 26 tons 
of armor. The total weight of the 
installment, including turrets and 
guns, is 783 tons. The forward bar 
bette and turret, however, are much 
heavier, the total weight in this 
case being 978 tons. This increase 
is due to the fact that the “ Ala- 
bawa” carries her forward guns 
above the spar deck, and, therefore, 
some 74g feet to 8 feet higher above 
the waterline than the after pair of 
guns, the increase in weight being 
due entirely to the increased height 
of the barbette. 
= - +e 

Pror. HENRY F. 
been appointed to succeed the late 
Prof. O. C. Marsh as palewontolugist of the United 
States Geological Survey. Prof. Osborn will have 
charge of the vertebrate paleontology of the survey 
especially with reference to the compietion of the 
monograph for which illustrations were{prepared under 
the direction of Prof. Marsh. 
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SILVER BRONZE.—Melt equal parts of bismuth and 
tin and add an equal part (by weight) of mereury. It is 
sprinkled, finely powdered, upon the freshly sized or 
varnished surface,—Pharmaceutisoh Post. 


OSBORN has 
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Sclence Notes. 

The first-aid packages in South Africa have proved 
very valuable, and their use is recommended to rail- 
way employés, miners, and workers at other unusually 
perilous crafts 

By treatment with iodine and aniline pigments, H. 
Kraemer has determined that the alternate layers ina 
starch-grain are due to a substance rich in colloids but 
poor in erystalloids, alternating with a substance rich 
in erystalloids but poor in colloids. — Botanical 
(vazette. 

Some specimens of the blind fish from the Mammoth 
Cave of Kentucky have recently been placed in the 
London Zoological These fish have never 
before reached England alive, and it is supposed that 
only on one previous occasion have living specimens 
been exhibited in Europe, viz., in 1870. In that year 
five fishes were placed in a tank in the zoo at Dublin 
(Ireland), but they did not live very long, succumoing 


Gardens 


to a fungoid growth on their bodies. 

A German syndicate has just made arrangements 
whereby it secures all the timber on a large strip of 
land in the mountainsin eastern Kentucky. It is es- 
hat the strip contains about 809,000 of the 
finest specimens of oak trees. Foreigan syndicates are 
investing heavily in eastern Kentucky, and especially 
They own large 


timated 


in timber and wining interests 
tracts of the finest land, which will quadraple in value 
when railroads reach that section of the State. 

The following abbreviations of metric units have 
the International Committee of 

Length Kilometer, km.; 
centimeter, cm.; willimeter, 
Square kilometer, kw.’ ; 
meter, m.*; square deci- 
*; square millimeter, 


ded upon by 
Measures : 


been dec 
Weights 
meter, m.; decimeter, du.; 
Surface : 


and 
inin.: inicron, & 
hectare, 

meter,dm 
mm.*, Volam 
meter, dm.*: cubie centimeter, ciu.*; cubie millimeter, 
Capacity : Hectoliter, bl.; deealiter, dal.; liter, |; 
williliter, ml.; mwieroliter, A. 


ha. : are, &.; square 
*; square centimeter, cm 


»: Cubie meter, m.* ; stere, s.; cubic deci- 


mm 
deciliter, dl 
Weight: Tonne, t.; 
kg.; gramme, g.; decigramme, dg.; centigramme, cg.; 
milligramime, mg. ; 

It was at one time believed that the oldest map was 
that known as the Peutingerian Table, which was sup- 
posed to be a product of the third century, says The 
Architect, but later inquiries show it to be no older 
It is now generally held 


- centiliter, el.: 
quintal metrique, q.; kilogramme, 


microgramme, ¥. 


than the twelfth century. 
that a still more ancient specimen of map-making is a 
mosaic in Madaba, It formed a part of a 
Byzantine church, and was used as an adornment for 
the floor. Evidently the artist anticipated the pictor- 
ial cartographers of modern times, for an attempt has 
the character of some of the 
Practically the greater part re- 


Palestine. 


been made to suggest 


scenery in Palestine. 
lates to that country, and the number of names which 


are given cannot fail to be useful to modern explorers. 
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Destruction by Dynamite, 

It was reported from South Africa that the Boers 
recently attempted to destroy a railway tunnel by 
starting from the opposite ends two locomotives, heavi- 
ly loaded with dynamite; but these locomotives col- 
lided at fall speed midway in the tunnel, exploding the 
dynamite, and, of course, completely wrecking the 
engines ; but (according to a later dispatch) the result- 
ant injury to the tunnel itself was relatively small, and 
could be repaired easily and rapidly. According to 
another report, the official mining engineer of the Pre- 
toria government, in charge of the Johannesburg gold 
mines, said that all the mines of the Witwatersrand 
could be destroyed in two days by the use of dynawite, 
if such a step should become necessary. The surrender 
of Johannesburg to the British, however, with the 
mines intact, disposed of all these reports of contem- 
plated vandalism. 

In view of the fact that a proposition to destroy the 
mines was made and actually discussed, I take occasion 
not to discuss the ethical aspects of this use of dyna- 
mite, as related to the laws of civilized warfare, but 
rather to point out that “destruction by dynamite” is 
not so easy as its projectors are accustomed to consider 
it. This statement, illustrated already by the experi- 
ence of Anarchists, Fenians, strikers, and inexperienced 
miners, seems to have received its latest confirmation 
in the railroad tunnel mentioned above. The fact is, 
that when the impact of a dynamite explosion is com- 
municated to a large body of air (as was the case in the 
great Johannesburg explosion five years ago}, it may, 
through that medium, work widespread wreck; but 
when it is immediately received by solid masonry or 
rock, its energy is largely expended in the molecular 
work of local pulverization, being generated too instan- 
taneously, and too simultaneously throughout the mass 
of the charge, to permit its seeking “lines of least re- 
sistance,” or following such lines, oncé found, with the 
persistence due to a more gradual expansion, such as 
the slower, progressive explosion of black powder pro- 
duces. 

Thus, in one instance, when put under an obnoxious 
monument, dynamite dug a big hole in the ground, 
and pulverized the bottom stones of the monument, 
but did no further damage. In another case, exploded 
against the wall of a public edifice, it made a small 
opening in the immediate adjacent masonry—and that 
was all. In the recent railway road tunnel experiment 
of the Boers, the collision and the dynamite together 
doubtless made scrap irou of the two locomotives, and 
track ballast of a considerable amount of the rock in 
the immediate vicinity ; but unless the locality of the 
explosion had been skillfully selected, with a view to 
collateral results, it is highly improbable that anything 
more than the clearing away of the rubbish (and, per- 
haps, some fresh support for walls and roof) would be 
required to make the tunrel commercially useful again. 

The statement of the Transvaal engineer as to the 
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practicability of the ‘‘destruction” of a large number 
of mines in two days may be taken with wuch allow- 
ance. Unless very elaborate and extensive prepara- 
tions had been already made, and made with much 
skill, his threat indicated either cheek or ignorence 
only. Even if such preparations had been made, the 
rapid and general destruction which he describes as 
practicable would be so only if innumerable separate 
and widely-scattered bore-holes, already charged with 
dynamite, were waiting only for the electric spark to 
fire them simultaneously. But no sane engineer would 
dare to create and maintain such a situation as that 
for more than a day. 

The probability, amounting almost to certainty, is 
that such attempted “destruction” would amount to 
nothing more than the partial or total wreckage of 
machinery and buildings, and the production, here 
and there, of local and limited caving of ground. This 
would have caused, no doubt, delay and expense in the 
resumption of mining operations ; but it would not by 
any means have extinguished the Witwatersrand as a 
source of gold for the use of the world.—Science and 
Art of Mining. 
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THE English Admiralty have not yet concluded their 
experiments with the ‘' Belleisle.” The craft, which 
was riddled by the gun-fire of the * Majestic,” is 
being patched up and will then be towed into Ports- 
mouth Harbor and have her torpedoes exploded in her 
tubes. The Naval Department is desirous of ascer- 
taining exactly what would be the result, if such an 
untoward accident as the premature explosion of the 
torpedo in its tube occurred during an actual engage- 
ment. 
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The Current Supplement, 

The current SUPPLEMENT, No. 1288, is of unusuai im- 
portance. ‘‘Germany’s First Cable-Laying Steamer” 
is elaborately illustrated. ‘‘American Fngineering 
Cowpetition ” deals with structural steel work. ‘ Con- 
temporary Electrical Science” is a series of short notes 
on electrical topics. ‘‘India Rubber at the Paris Ex- 
position ” is a valuable technical article. ‘* The French 
Mission to Yunnan” is a profusely illustrated article. 
**Dairy Development in the United States” is a full 
article upon the subject. 
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PROCESS OF TREATING GOLD AND SILVER 


RECENTLY PATENTED INVENTIONS 


Agricultural Implements. 


BAND-CUTTER AND FEEDER.—Joun 
snd James McC, Eomonpson, Gardner, N. D 
lelivered ve 


ERICKSON 
In this ap- 
rtically to 
cylinder a 


grain-bear vy etraw ie 


paratus the 
e carrier to the 


the cylinder, dropping ! " 


urding devices engage the 


predetermined distance Re 


straw before it reaches the cylinder, thus giving ample 
opportanity for all loose grain to drop out from the ban- 
die ana be conducted t 1 suitable point without neces- 


sarily being passed ween the cylinder and the con- 


ive, The ma is 80 constructed that the straw will 


epread before it eatrikes the viinder, whereby the motion 


of the cylinder w listribute th raw more evenly and 
gradually than herets und wi iso prevent the slag- 
ging which invariab 5 re when the straw is fed from 
directly in front of the « ler 

HAY-RACK \cexanper Feneueor, Odell, Til. 
The purpose of the invention i# to lessen the difficulty 
usually experient in placing a bay-rack upon a wagon 
and running it therefrom, which is accomplished by 
making the rack in sections and providing fastening de- 
vices #0 constructed that the sections may be firmly 


adily separated, thus enabling the 


locked together and fr 


rack to be adjusted in sections upon the body or ran- 
ping-gear of a wag in a convenient and expeditious 
way 

MOWING-MACHINE SEAT.—Naruan Bavouman, 


ey Fork, Pent In mowing-machines it ie de- 


prov ided 


Hlammere 


eiradic Wat Means x whereoy the seat can be 


secure the desired level 


readily adjusted or rocked to 


pusilon The seat i this invention is pivota sup- 
ported so that am be rocked from «ide to side and 
provided with a depending transverse rib or bearing ex 


tending on both sides of itz pivot A cam enyages the 


rib on opposite sides of the pivot of the seat, so that it 
an rock the seat from side to side, but not tilt it from 
iTuml Ww rear 
Mechanical Devices. 
CENTRIFUGAI WATER CLARIFIER PRANK 


H. Ricwanpeos, Pueblo, Cl The device is designe 


to remove solid matter a npuriiies from water The 


clarifier compris s 4 casing mounted to rotate relatively 


tomatically-actaaied valves 


t a main or sapply-pipe A 


permit the escape f separate material The device ts 


arranged in a we nthe top f which are rollers en 


gaged by the periphery of the casing t prevent vibra 


on, 
TOBACCO-SEPARATING 

Scmo.tz, Caricas, Venezuela 

Ctally adapted Ww separate tobacco 


MACHINE Low R. 
This machine is 
or piccadura from the 


expe 


wrappers of such cigarettes as are delivered from cigar- 
ette-making machines in a non-marketable condition, 
thus enabling the piccadura to be again utilized. When 
thus used over again, the piccadura is improved ; for it is 
freed from dust. The machine is provided with means 
for collecting and retaining the tobacco-dust, which may 
be utilized in the manufacture of snuff. 

FIRE-ESCAPE.—Tuomas T. Brown, Euclid, Minn. 
In this fire-cecape, a rope is used in connection with a 
friction device arranged to move relatively to the rope, 
so that a person attached to the friction device may de- 
seend gradually to the ground, The novel features of 
the invention are to be found in the construction of the 
friction-device so that itis rendered both durable and 
certain In action 

MARINE-DUMPING 
Buiiis, Brooklyn, New York city. The vessel is ar- 
ranged to dump the load from the top instead of 
from the bottom and to insure a perfect discharge of 
all the mud, city refuse, or other matter forming the 
load. A single operator can manipulate and discharge 
the load with the greatest ease. On the deck of the 
vesse! are two receptacles having their backs abnt- 
ting and mounted to ewing transversely in opposite di- 
rections from a loading to a dumping position and vice 
versa. By arranging the receptacies and their operating 
mechanism on the top of the boll, it is evident that they 
can be repaired at any time without requiring docking of 
the hull, 

SAWMILL.—Lee W. Dicker, Scottown, Ohio. The 
invention provides a peculiar construction of sawmill, 
enabling it to be readily transported from place to place, 
and a novel feed. gearing for effecting the proper move- 
ment of the carriage. The mill comprises a saw-box 
formed of juiste and cross beams extending between 
them at one end of the saw-box. Journals projecting 
inwardly from the joists at the other end of the saw- 
box are adapted to carry wheels on which to mount the 
rear portion of the saw-box. A reach is attached to the 
beame and projects forwardly to carry a wheeled axle to 
support the front of the saw-box so as to facilitate the 
transportation of the saw-box, 

CHUCK, — Anprew Dinket, Auburn, N.Y. This 
chuck is particularly adapted for holding work, the cen- 
for example, for holding a 
gear while the hab is being bored. The inventor em- 
ploys a number of radially-movable jaws which advance 
to grip the work and retract to release it, and which are 
acted upon by tangentially disposed links connected with 
a member which moves circulariy with respect to the 
body of the chuck. The chock is also fitted with a 
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ter of which t* to be bored 


means of centering the drill, causing it properly to en- 
| wane the work, 





Rallway Contrivances, 


LOCOMOTIVE BUFFER-BEAM.—Jawes F. Dunn, 
Salt Lake City, Utah. The buffer-beam is cast in steel 
and se constructed that all its parts are comprised in an 
integral carving to which the proper parts of the engine 
may be directly attached. It is one of the purposes of 
the invention to protect the cylinder-heads, boiler-head, 
and adjacent vital parts of the locomotive in case of 
collision, 


AUXILIARY CAR-MOVER.—Parrick Ryan, Man- 
hattan, New York city. The object of the device is to 
aseist the motive power in propelling a car up grade 
when the tracks are slippery. On the inner side of each 
car-wheel an eccentric is fastened; and on the car-axle 
two eccentrics are secared. An eccentric strap is loosely 
mounted upon each eccentric on the car-wheels and 
on the axle. And upon each eccentric-strap a pusher- 
bar is secured, If the car-wheels elip, the pusher-bars, 
if resting with their free ends upon the road-bed, will 
successively push so a8 to coact with the regular motive 
power, 


ELECTRIC RAILWAY SYSTEM.—Gesoree L. 
CAMPBELL, Manhattan, New York city, The invention 
is an improvement on a system previously patented by 
Mr. Campbell, in which a closed conduit is employed 
having a continuous main conductor and a sectional sur- 
face conductor. In the conduit a trolley is caused to 
travel with the car by the influence of a magnet on the 
car. In the present invention, Mr. Campbell hae been 
concerned chiefly with the provision of an arrangement 
which insures the proper feeding of the corrent from the 
main conductor while the car is in proper running con- 
dition and instantly cavees a dead rail when the car 
leaves the track or the magnets lose their power. 


Miscellaneous Inventions. 


APPAREL-COAT.—Dante. Morpny, 1307 E. Frank- 
lin Street, Richmond, Virginia. To avoid the dropping 
or the raising of the shirt-sleeve cuff from its proper 
position in the coat-sleeve, the inventor has designed a 
peculiar formation of the inner surface of the coat-sleeve 
and attached the cuff directly to it, instead of to the 
shirt-sleeve. This insures an invariable projection of 
the cuff below the coat-sleeve, and allows the cuffs to be 
put on or off with the coat. The coat-sleeve has buttons 
secured to the interior thereof, and fastened to the edges 
of the cuff. A flap fixed to the inner side of the sleeve 
above the buttons has buttonholes which register with 
the buttons, and are adapted to fold down over the apper 
edge of the cuff, and covering and retaining the cuff by 
being fastened to the buttons. 








ORES.—Henry Hirscuine, Salt Lake City, Utah. Mr. 
Hirsching’s invention is a process for treating copper 
ores, principally to extract the cupric oxid, but also to 
obtain gold and silver from ores contaming the oxid 
whether with or without copper. It consists in adding 
the emai] broken ore gradually under agitation to an 
ammoniated solution, diluting the solution, and separat- 
ing itfrom the slimes. The slimes are washed separ- 
ately and their residue heated to recover the ammonia 
therefrom. The process can be used to advantage and 
economy with refractory ores from which copper could 
not be profitably secured by melting and by other meth- 
ods hitherto employed. 

CURTAIN-POLE.—Kare R. Broapstreet, Grenada, 
Miss. This curtain-pole consists of a tubular back- 
bar connected with a tubular front-bar. Each bar is 
provided with a guideway for curtain-hangers. When 
curtains are hung on this apparatus they can be 
shifted in various ways and reversed, crossing one 
another at the pole; or they can hang in the same hori- 
zontal plane, edge to edge, at the top or be bowed out- 
wardly to produce a bow-window effect, The pole can 
be supported by ordinary brackets. 

OIL-GAS LAMP.—A.sert 8S. Newsy, Kansas City, 
Mo, Two patents have been granted to Mr. Newby for 
lamps in which vaporized oil is used as the iilominant, 
In both lamps the burner is placed above the oil-reser- 
voir, the oi] being forced by air-pressure through a pipe 
leading above the burner, so that the flame can vaporize 
the oil, The feed of the oil is regulated by a needle- 
valve. In the one case a mantel is used; in the other an 
ordinary flame of high candle-power is produced. Both 
lamps are exceedingly efficient and are particularly ser- 
viceable for out-door use, since they cannot be blown 
out by any wind. The lamps are so constructed that 
they can be readily taken apart whenever it is desired to 
clean the parts. 





Designs, 

SKIRT-HANGER. — Arcuta L. Ross, Manhattan, 
New York city. This skirt-hanger is so designed that a 
number of skirts can be properly hung in a closet so 
that they wil! take up as little room as possible. 

PIN.—Joseru Conen, Brooklya, New York city. Tae 
pin is intended for use in connectior with campaign. 
buttons. Inetead of the single point previously em- 
ployed, two points are used, whereby the button is far 
more firmly held in place than heretofore. 

Nors.—Copies of any of these patents can be fur- 
nished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 





SEPTEMBER 8, 1900. 


NEW BOOKS, ETC. 


Suspsect List oF WoRKS ON PHOTOG- 
RAPHY AND THE ALLIED ARTS AND 
ScIENCES IN THE LIBRARY OF THE 
PaTENT OFFICE. London: Patent 
Office Library Series, No. 2. Biblio- 
graphical Series, No. 1. 1900. 18mo. 
Pp. 62. Price 20 cents 


A most valuable Jittle book rod of a considerable 
eale, the arrangement is admirable. 


THE Auataows PRACTICAL . GARDEN 


Book. B Huon and L. H, 
Bailey. a. York: The Macwillan 
Company. London: Maemillan & 
Company, Limited. 1900. Pp. 250. 
Price $1. 


4 volame of the “ Garden Craft Series.” It is a capi- 
pook filled with exactly the information one is always 

inting to know, and it will give valuable points even on 
h subjects as watering plants. Both fruit and flowere 
considered, 


JopERN House PLANS FOR EvErRy- 
popy. For Village and Country Resi- 
deneces, costing | from $250 to $8,000, 
including full deseriptions and esti- 
mates in detail of materials, labor, 

st. and many practical suggestions. 

-y 8. B. Reed, architect. New York: 

Orange Judd Company. 1900. Illus- 
trated, 12mo. Pp. 243. Price $1, 

builders this work will be valuable as a handbook 

reference, and to those who intend to build a home it 


|| prove useful. 


(uk Gas ENGINE HANDBOOK. A 
Manual of Useful Information for the 
Designer and Engineer. By E. W. 
Roberts, M. E. Cincinnati, Ohio: 
Tbe Gas Engine Publishing Com- 
pany. 1900. 18mo. Pp. 2 

The book deals with American practice and is filled 

with valuable formulas and methods of determining me- 

chanisms and propositions. It will prove of value to 
those who may have other books on the subject. 


FIELD TESTING FOR GOLD AND SILVER. 

\ Practical Manual for Prospectors 

et Miners. By W. Hamilton Mer- 

ritt, F.G.8. London: Crosby Lock- 

wood & Son. New York: D. Van 

Nostrand Company. 1900, 18mo. 
Pp. 144. Price $1.50. 

The more intelligent is the prospector in his line of 
work the greater chance of success he will have. There 
is no business where exact science is of more value. 
Much of the literature upon the subject is worthless, but 
the present handy volame is one we can commend. 


MODERN COMPOUNDING AND RECTIFY- 
ING. By Charles Norton. Chicago: 
Foote & Solomon. 1900. 18mo. 
Pp. 89. Price $2.50 

There are many secrets in the distiller’s business 

and many of them are given away in this book, which 

contains many practical formulas for producing all kinds 
of cordiais, etc. It also deals with the blending and 
imitating of various liquors. 

AN ELEMENTARY Puysics FoR SEc- 

ONDARY ScHoo.ts. By Charles Bur- 

top Thwing. Ph.D., (Bonn). Boston: 

Benjamin H. Sanborn & Company. 

1900. Pp. 371. 


Prof. Thwing has prepared a text-book which occu- 
pies a unique position. It is not too elementary, nor is 
it too advanced for the usual secondary school. The 
author tells us in his preface that he has endeavored to 
do away with those “limitations under which teachers 
work, both as to specific preparation for the work of 
teaching physics and still more as to material equip- 
ment.’ How well he has succeeded can be determined 
only by those who have practically used his work in the 
class-room. From the scientific standpoint, at least, the 
book certainly leaves nothing to be desired, 


DYNAMOMETERS AND THK MEASURE- 
MENT OF Power. By Jobn J. Fla- 
ther, Ph.B., M.M.E. Second Edition. 
Revised and Enlarged. New York : 
John Wiley & Sons. London: Chap- 
man & Hall, Limited. 1900. Pp. 394. 
12mo. Price $3. 


The author has presented in convenient form for the 
use of technical students and engineers a description of 
the construction and principles of action of the various 
types of dynamometer employed in the measurement of 
power, 


aE Way or Gravity. By J. A. Allen. 
Alwington, Kingston, Canada, 1900. 
Pp. 34. 

Mr. Allen's little treatise, ranning, as he himeelf ad- 
mits,“ counter to all ordinary habits of thought,” will 
probably not meet with the approval of scientists. But 
nevertheless it deserves attention for its straightforward- 
hess and its radical independence of thought. 


RESULTS oF RArn, RIVER, AND EVAP- 
ORATION OBSERVATIONS MADE IN 
NEw SovurH WALES DURING 1898. 
With Maps and Diagrams. By H. 

Russell, Government Astronomer. 
1900, Published by authority of Her 
Wniesty’s Government in New South 
Wales. Octavo. Pp. 235 


UNIVERSALGELD. Auf Grundlage des 
metrisehen Gewichtes und des Mo- 
hometallismns, vorztiglich der Silber 
wahrung. Eine zwanglose Plauderie 
von Karl Pamperl. 1900. Ruckerl- 


Scientific 
eee 


Wusiness and Wersonal. 





Marine Lron Works. Chicago. Catalogue free. 
For hoisting engines. J. 8. Mundy, Newark, N. J. 

“U. 8.” Metal Polish. Indianapolis, Samples free. 

Yankee Notions. Waterbury Button Co., Waterbd’y, Ct. 

Write Baker Mfg. Co., Racine, Wis., about pushing 
any new article. Facilities excellent. 

Wanted—To buy article everybody 
good seller and retail $1. 


uses. Must be 
“X,” Box 773. New York. 
Most durable, convenient Metal Workers’ Crayon is 
made by D. M. Steward Mfg. Co., Chattanooga, Tenn. 
Special and Automatic Machines built to drawings on 
contract. The Garvin Machine Co., 41 Varick St., N. Y. 
The celebrated “ Hornsby-Akroyd” Patent Safety Oii 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 
The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail, #4. Munn & Co., publishers, 361 Broadway, N. Y. 
t@” Send for new and compiete catalogue of Scientitic 
and other Books for sale by Mann & Co., 361 Broadway, 
New York. Free on application. 











HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 

give date of paper and pare or number of question. 

ulries not answered in reasonable time should 
2 repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 

n our columns will be furnished with addresses of 
houses manufacturing or carryin 

Special Written Informatie 
personal rather than general 
expected without remuneration. 

Selentifie American Supplements referred 
to may be had at the office. Bike 10 cents each. 

a referred to promptly supplied on receipt of 
price 

Minerals sent for examination should be distinctly 
marked or labeled. 


the same. 
pm on matters of 
interest cannot be 





(7951) DeF. H. asks: 1. Can a jar filled 
with water and covered on the outside with tin foil and 
having a large wire nail passed through the cork, be 
used in place of a Leyden jar? A. Yes, but notan effi- 
cient one, The leakage is too great, due to the moisture 
on the glass, This was the first form of Leyden jar 
ever used, It is described in many text-books and his- 
tories of electricity. 2. What per cent of the power of a 
steam engine would a hot air engine develop, both usirg 
the same amount of heat? A. With the same amount of 
fuel hot air engines develop from two to three times the 
power of steam engines for very small sizes. Large hot air 
engines have been found impracticable 3. What are the 
principal parts of the simplest toy hot air engine? A. 
The small toy hot air engine was illustrated and described 
in Screntiric American, No, 20, vol. 76,10 cents by 
mail, 4. What would be the voltage and internal resist- 
ance of a cell containing a solution of bichromate of 
potash and bisulphate of mercury? Two plates are sus- 
pended in this solution, one-half of an inch apart, one is 
zinc and one carbon ; both are 6 inches long, 144 inches 
wide and 44 inch thick. They are let into the solution to 
a depth of 5 inches. A. A bichromate cell has 118 volts. 
Its internal resistance is at the most a fraction of an 
ohm. This varies with the strength of solution and 
changes as the solution becomes exhausted. The bisul- 
phate of mercury is used to amalgamate the zincs and 
does not affect the action of the cell directly. 


(7952) W. T. C. writes: 1. I have a 75- 
watts dynamo and wish to run it with storage batteries; 
how many will it take’ A. To run your dynamo as a 
motor with a storage battery, you will require half as 
many cells as the voltage of the current. 2. Which is 
the best adapted for the purpose’ A. For so small a 
machine you can use any storage battery. Several good 
ones have been advertised in our columns. 3, Can I 
charge the same with the dynamo when belted to a 
power, and how long would it take? The dynamo is 
series wound. A. The little machine will charge the 
cells by allowing 24% volts to a cell in charging. We do 
not know how long it will take. 


(7953) W. G. asks: 1. Can the static 
moters described in the ScrentiFic AMERICAN of Feb- 
ruary 25, 1899, and August 11, 1900, be used with an in- 
duction coil? A. We think they may be. Try it and 
see. That is quicker than writing about it. 2. Is the 
voltmeter and ammeter doscribed in SuprrLemeEnt, No. 
1215, to be used with alternating current? A. No. 3. 
In the description of the high frequency transformer in 
SuprLement, No. 1087, where it says the primary con- 
sists of 14turns of 4 does it mean that there are four 
coils side by side with 14 turns each? Is it connected as 
shown in the drawing submitted? A. It will work if 
wound as you show in your diagram. But we should 
take the four wires and wind them side by side, turn for 
turn, Then wind the twine for separating the wires of 
different potential between the turns. 


(7954) J. G. W. H. asks: Please state 
the theory and principles by which the electrical re- 
ceiver of a radiophone is governed ? Also please tell me 
whether ultra violet rays when thrown on two metallic 
joints or break in a circuit will close the circuit. A. 
The radiophone, called formerly the photophone, de- 
pends for its action upon the change in resistance ofa 
cell of selenium under the action of heat or light. The 
theory of this action is not fally established. It appears 
that the action of a candle flame upon selenium causes 
ite electrical resistance to drop to about one-fifth its 
former value. We do not know what relation ultra vioiet 
rays have to this effect. Lord Rayleigh has held that 
there is no reason to reject the theory that the effect is 
due to unequal heating of the selenium strips. The first 
photophone was invented by Prof. Graham Bell, Tlus- 
trated articles on this subject are to be found in the Ser- 





Bake Fas ( esterreich). Author's 


ENTIFIC AMERICAN SUPPLEMENT, Nos. 270, 271, 281, 283, 


| ten conts each, Ganot's “ Physics,” last edition, price 


American, 


$4, treats this subject quite fully. 


(7955) C. A, P. asks: What I want to 
know is this: What effect has the electro-magnet on the 
electric arc to cause it to be extinguished in the controller 
and to be deflected in the arc welding system? A. The 
action in these instances is the same as if the electric cur- 
rent were flowing through a wire and the wire was free 
to turn around the electro-magnet. It would move, 
being attracted or repelled according to the direction of 
the current, In this case the current flowing through 
the arc ts repelled till it breaks and ceases to flow, if the 
magnet is strong; or blows the arc out intoa long tongue 
of flame, if the magnet is weaker. 


(7956) H. H. asks: Would you be so 





not to attempt to design a dynamo unlese after a thorough 
course of instruction in that line of work. 


(7957) C. W. N. writes : I noticed in your 
issue of be 2a, — Notes and Queries (7924), E. R. 
asks: Is the gage of iron and steel wire the same as 
copper? Your answer is, yes. Kindly permit me to 
correct you as to this impression. Iron and steel wire 
are gaged by the Washburn & Moen gage. Copper wire, 
as used for electrical purposes, is gaged by the Brown & 
Sharpe gage. A very small proportion of copper wire, 
known as copper market wire, is gaged by the Stubbs 
gage. A. When we answered the inquiry as to wire 
gages, we were aware that there are numerous gages in 
use by manufacturers for their products, We are not 
aware that these gages are limited to special metals. 
There are mavy more of these than you mention. It is 
an unfortunate state of affairs that it should be so, 
There ought to be but one gage for all purposes, and not 
a Washburn & Moen gage,a Trenton gage, an Edison | 
gage, a Brown & Sharpe gage, a music wire gage, a twist 
drill gage, etc. If a congress could be assembled to 
unify practice in this direction, it would be worth all it 
would cost. 








TO INVENTORS, 


An experience of over fifty years, and the prepara- 
tion of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extenatve. eo for conducting the business. | 
Address MUNN & CO., office SCIENTIFIC AMERICAN, 
361 Broadway, New York. 








INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


AUGUST 28, 
AND EACH BEARING THAT DATE, 


1900, 


(See note at end of list about copies of these patents.) 











Acid and making same, urea derivative of 
amtdonapt hol sulfonic, Israel & Kothe... 656.646 
Adbesive product, G. Eichelbaum 650.884 
Air compressor, E. Hurn.............. 657 025 
Air or gas engine. R. H. Little. 656,823 
Apparatus for removing material from below the 
surface. H. F. Munn...............- C65 iM 


Automobiles, —— motor egetem 5 for, J. , Saae os 
Awning, G. Saiquist 
Back pedaling brake, W. E. Henry.. 
PRED, Te EBs co cesccccocevsscevevess ove . 
Bag. See Water bag. 
Baling press, C. Dodge 





















Brick kiln, J. M. Gunkle.. 
Brick machine, re-preas, C. C ‘hambers, Jr 
Brick machine, re-press, C hambers & King. 








Buckle, cominasion Soler and sash, J. Brower.. 656481 








Carbon brush, W. A. Markey. 
Card case, 
Carding engine under screen, J. F. White.... 
Carpet stretcher, E. W. Doolittle............ eoncees 
Case. See Card case. 

Caster support, G. D. Clark.. 
Casting apparatus, metal, on 
Casting metal, W. J. van 
Centrifugal machine, L. J. Tay 


Harvesting moeeens, comm, A. Steiner..... 


Brick machine. re-press. H. K. K Hasp, W. K. Hilton 

Brick press, Simpson & Redfield Hat box, J. J. Cannan........... 

Bridle irons, machine for bending, J. Buckley... Hat shaping machine, C. W. ¥ oung.. 

Broom, H W.H HOBO. ....-- ec ecseeceneeeeeneeneennes Hat tip, L. Weisenburger 

Broom, street, J. Wolf. . 656,688 | Hay and stock rack, combined. 4. H. King. ‘ 
Bucket or pail closure. D. Ls & PB. M. Trainer.. 657.044 | Hay derrick, folding, D. H. 

Backet, scoop, G. C. Luthbe 1,987 | Heading machine, C. W. kh — hia 


Heater. 















Camera, photographic, Cr A, WilOy...cccececcceens 656,788 
Can. eet metal can. 

Cane mill, 0. B. Stillman............ ST. 
Capo tasto, " yA er... eeceseseess 606,004 
Capstan, F. 58. Manton............cceceesveene oennce .. B78 
Car coupling, Ww. n Rlesnades. Sbedeevenee 656,736, 
Car coupling, ¢ b Pquanctes.. ecedececons cevececccs +. 666, 
Car coupling, J. Rels0....... ..cceeeeeceeenencen sees 656.844 
Car coupling, T. Kieimeier. se edinecntenanetbend tiie Got, 
Car coupling, automatic, J. Munton........ seences 656.824 
Car door, J. Van Siyke...........0ss00 eseccecscoccs GED 
Car door fastener, Smith & Deiano. eeeeeees GO6ROD 
Car, freight, A. Caswell.. ....... 


H. B 














Chain, H. J. Straker. one 

Chair.’ See Combinat hair. 

ay | raising device, W. M. 
i 





‘Ww undo 
Hoerile. 








kind as to let me know what is the tronble witb a dynamo | Churn, Rister & Wood . - 
I made like one described in SuprpiemEnT, No. 844, I | Ci#ar rolling board. 8. elly.. ) 
athe ‘ iia linia I ~ Cireuit breaker, E. Thomson. .............-+--+ss++« 656,081 
made armature according to directions only I put 24 seq. | C lamp. See Pi ipe clamp. Kail clamp. 
in commutator and used slightly higher fields with 13 | Cleaner. See Boiler cleaner, Flue cleaner. 
—— Clevis, W. P. Hendon.. sv eseeecsessversccscocce vi, Sa) 
layers No. 24. It will only redden one 16 candle 52 volt ¢ lothes drier. Nd ;Dousias biweneonneconneete 656,693 
; ; othes pin, ©. } Eas nk veccccctases Ceeccees 656,805 
lamp, at 2,500 revolutions, I have tested for short circuits, Clothes pin’ J. F, Matthews. ; 656 TH 
ete., but find itO. K. Please give me some information. | Clutch, friction, D. Noble. ..... 0.00... 000.005 ce enne 656,853 
A. Both of the changes you have made in the design of Com, cae gree. apparatus for treating, J. W. es6.n08 
the dynamo cut down the output of the machine. We pre- | Coat SA, Sans. & S. Backus. . oo... ii... sce. s+ GO6,088 
. . The Cock EUtnene shins atekeuabneeneeanes 656), 001 
sume you have all the current it will give. The only in-| Combination chair, M. Belisie....-...°°.7°7. eek 
formation we can give is what you have already found — eyer, poe Cruicksbank & Luther.......... 656 49 
) ave > a8 t 7 
out, that it is better to takea design well wrought out, Corn aad ee pone © eas Soa ea 
and follow it withont alteration than to alter that design, | Corset, apparel, A. H. Wade... 654i, 913 
“ : ot ,. | Corset cover, H. G. Steely...... 666,754 
and find an inferior result. Our advice to all inquirers is | Cotton press. KR. R. Pace ... 067,08 
Coupling. See Car coupling. Hose coupling. 


Pipe coupling. Thill coupling. 
Coupling for vehicles, wagons, ate B. K. Thomas 656.829 
Cover for cooking utensils, C Pimilott.. 15, 855 
Crank pins and eccentrics, pat ring and turn- 
ing machine for, L. A. Morgan 5 $ 
A. B. Allen 656, 799 





Cross tie and rail fastening, metallic, 
Crusher. See Sod crusher 
Cue tip, T. Peminger. . . 6,702 
Cultivator, L. oung. ohiicah 656,020 
Current gene satan, alternating, C. 8. Bradley. 656.806 
Curtain fixture, H, M. Stevenson. speen 657.014 
Curtain pole attachment, E. Platte éinanaen 651,856 
Cushion filling and shaping device, F. L. Myers... 666,006 
Cuspidor, R. Carson. 456,80 
Cycle saddle, J. Nord. 656,84 
Lamper regulator and ventilator, combined, F. 

L. King oseae ABU 
Dental impression up. H. D. Osgood 657 102 
Detector bar, W. H. Higwins 





Disinfectant, Mortimer - Williams. 

Display receptacle, H. T. Loomis 

Ditching and ereemne | ok hine 
G. Bunnell... 

Door, J. M. Leaver, 

Door equalizer, F. W Tobey 

Door shutting device. hydraulic, 

Draft regulator, W. B. bowler... 

Drawers, apparel, J. R. White 





“automobile, M. 


6M4.715 


656,741, ii eH 





M. Paidassy a 


Drier. See Clothes drier 
Driving apparatus, W. J. Le Barron.. . 656,985 
Dye and making same, biue anthrarutin. R. B. 
Schmidt., 16, 668 
Dye and making same, blue antbrarutin. Schmidt 
& Tu apes 656,670 
Dye end. “mehking same, blue chrysazin, R. B. 
Schmidt.. 656,009 
Dye and making same, blue chrysazin, Schmidt . 
Tust TO 


Tust. 
Dye and making same, 
Davidis 
Dye and making same, orange, F. Scho 
Dye and making same, violet cotton, i 


blue tetrazo, Bammann & 
A 





6s R58 
‘Demuth. AGS 


Dye and making same, yeilow, Scho . O17 
Dye and making same, yellow azo, F Scholl 4565, 850 
Dye, blue-red substantive, J. Bammann et al 456120 
Dye, brown, Herzberg & Hansmann 657 064 
Dye, reddish-brown, Herzberg & Hansmann., 657,065 





Dyestuff and making same, azo, J. Bammann et 
al 

Electric furnace, W. Borchers 

Flectric motor, E. A. Henry 

Electric motor suspension, G. Gibbs... 

Electric switeh, R. H. Wappler wht 

Electric switch, fluid operated, C. A. B 

Electrical distribution system, A. D. Lu 


Electrical distribution system, BE. Thomson.. 
Electrical purposes, treating porous material 


used for, W Markey 656,651 
Electrical translating devices, means for con- 

trolling energy delivered to, Hl. W. Leonard.. 654,871 
Electrolysis apparatus, P. Schoop 657.12 
Klevator regulating brake, automatic, H. Graves 654, 638 
Elevator safety device, T. Lebiedzinski.. 57 026 





i 
Embrotdering machine attachment, J. Grubman. AH. WIT 





End gate, M. Warner . H.915 
End gate fastener, H Keller. . 656,720 
Engine. See Air or gas engine. Locomotive en- 
gine. Rotary engine 
Engine starting wechanism, cnptostve, Cc. H. 
Blomstrom . eeeve $57,055 
Engraving machine, C. Chevalie Sa cieibebe 


ros roo 


Envelop, B. A. Brown.... ; ’ 
Knvelop, H. Trenchard, Jr aon 
Equalizer, three-horse, J. F. Ste ward 

Exhaust bead. Maranviile & Warden. 
Extractor. See Fence post extractor. 

Eyebars, making forked, WS. Bidie....... 
Eyeglasses, L. F. Adt : 
Eyeglasses, J. J.C lairmont 
Fan motor, H. pymarcee 





656. 89 
- 656,712 





Fare register, W. L. Brownell 

| Feed roll, F. Goeiz.. veces . & 
Feed water heater, J. Mertes. , 657 on 
Feeding live stock, manger for, lL. M« rris.. A566. 053 
Fence post extractor, F. ssergentnaser. . HAT 
Firearm, W. V Blehe . 467 (62 


Firearm rear sight, K. B. Tolman 





Baling press, J. Borne. iene Cameeseeenes ¥ Fire escape, portable, r 'C. Scott.. 
Band or cord tie, E. C. Burnett..................++- 656, 987 | Fire extinguisher, A. C. Badger.. 
Basket, fisherman’s frog, B. F. MeCurdy.......... 656,605 | Fire extinguishing apparatus, dry pipe, J. H 
Batteries. charging stand and contact "tor stor- Derby 
age, G. H. Condict.........-.-ccccceeecceeeeecenes 656.982 | Flue cleaner, steam ‘jet, H. i. Coggeshall 
Battery box, L. W. Pullen............... 656.7 it | Folding machine packing device, H. King 
Red, folding. 1. B. Jeffcott.......... ....ceeeeees 656,90! Furnace. See Biast and cupola furnace. Elec- 
Beli, alarm, bE. A. Newhall.............cceccees sees 654),851 | tric furnace. Hot air furnace 
Beli. signal, C. J. KE. Fleek 656,708 | Gage. See Raker gage. Work gage 
Belt and apron and carrying 8 shaft for same, end- | Game. M. Bray a 
less feed, L. Holland-Letz...... 656.644 | Game or puzzle. T. R. Geisel 
Belt, apparel, M. Scheuer.................0005- 656.646 | Garment hook, L. V. Stickney.. 
Belt, apparel, A. Wighard. 656,918 | Gas generating device. gasolene, 8. Joseph 
Belt or strap fastener, driving, F. E. Whitham... 656,757 | Gas generator, acetylene, BE. 8. Titus.. Git Si 
Bicycle attachment for ans 5 bicycles, McDon- Gas, making acetylene, E. 8. Titus. : 56), 568 
BID & DAGIB..0. nove ccrcccccvcvcscceccccceseene 656.998 | Gases, igniting body for automatic ignition of 
Bicycle frame, F. A. Wilmo pees . GA. 735 combustible, L. Pierron aeoted . 657,004 
Bicycle handle bar pillar, J. rt Dikeman.......... (6.2) | Gate. See End gate. Safety gate. 
Rieycle hub and axle, F. Schmitz.. 656.905 | Gates at predetermined intervais, appliance for 
Biiliard cue fastener, W. Hess 656.975 | automatically actuating farm, W. G. Cocke. 
Bismuth from ores containing bismuth oxids, | ril 64,81: 
etc., extracting, J. Ranald.. 657,0% | Gear mechanism, C. H. Bi metrom, 67.057 
Blac kboards, etc. , com position of matter for, L. | Gear mechanism. reversing, C Biomstrom.... 655 066 
Cg” rrr ae eee | Generator. See Current AA. oe? 
Blast and cupola Sargate, ae Reynolds. : Grazing device. automatic, G. W. Davault........ 656.680 
Blind fastener, 8. A. Grease spot remover, J. M. Batz...... . 656,802 
Boiler cleaner, P. A. Doughty. eecnsaroones Grinding machine, EF. B. Roth ti 0S 
Book, account, J. H. Rand... 2 | Grinding mill. T. Cascaden, JP... ..c.0cceeeeceees bri 808 
Bottle fastener, elastic milk, J. B. Kimber.. | Gun, magazine, B. Burton...........+00eeeeceeeeeee 656,007 
Bottle, non- es A. Sommerfeld. ee Gun sight, KE. B. Tolman........--...6+s00- --» 696 
Rottle stopper, vent ses occncnvecse 689 | Gunes, single trigger mechanism for breakdown, apes 
Bottle stopper, é “tase hand 656,098 | We Bes BBG Fcc ccccgceqcvevcccessccccscccccvcoccencs ASA R22 
Bottle stopper. mucilage, C. W. Blag ae. 657.051 | Hammock, H. Gundiach.............00c.eeeseeees 656,639 
Bottles, flasks, etc., manufacturing. - Boast her, Hanger. See Cable hanger. ‘Oe 
Aine 656,876 | Harrow and cultivator, combined, 3. D. Magee... 96.065 
Box. See Hat box. Miter box. Pa ‘aper box. Harrow seat attachment, O. W. Skorhowsky.... 
Brake. See Back pedaling brake. Elevator regu- Harrow tooth, J. Kraus.... 
lating brake. tehet brake. Vehicle brake. Harvest bundle carrier, ‘Farrall & Maui 
Branding composition, H. Gibson (reissue)..... 849 | Harvester, corn, EK. 8. Bowker...... 
Brazing lamp. jeweler’s, H. L. McCormac Harvester for peas, beans, ete., Whitney & a 
i 


Gilenn...... 
Harvesting machine, H. Brac kebush. 











See Feed water heater. Steam heater. 








Building. C. F. Doehring 656,951 Water heater. 

Bulkhead ty apparatus for operating. W. B. Hobby borse and invalid’s chair, combined, A. - 
Cia 60090608. 96 egcsececcccccscccccsoceseece 656.4 Be css 49 452 0060900900850 e0000008 656,738 

Bung. barrel, H. TIA. on. icuatndeeodeudounel 656,734 | Hoisting device, J. Laursen O56.BA5 

Burner. See Cactus burner. Hook. See Coat hook. Garment houk 

Butter, ete.. machine for printing, A. C. Dodge.. 656,781 | Horse check, R. T. Geer . as candsionnee GD 

Butter molding and cutting apparatus, L. L. Horseshoe, nailless, J. V. Huoghes....... ape 656,979 
SID... -.0scauibaamiasGsae task 60 +7 0P4G0R66 C6800 60 656.745 | Hose coupling, A. M. Pptehetmter. meigectie 687 087 

Cabinet, kitchen, Steinicke & Bauer. ove ..»» 656,961 | Hot air furnace, G. Thomson. (57.016 

Cable banger, C. pogece ececrcece 654,923 | Hot air register, G. Auer.. . 657,049 

Cactus burner, ScD apnauieeendiarcdioes 657.086 

Caisson, W. H. McFadWeny..........666 ceseeeeeeees 800 (Continued on page + 168) 














Scientific American. 










S Automata 


os r’ — 
jorew Cutting 
= Lath 
Feed 


Y) FOR FINE, ACCL = work 
| nd for B 
SENFCA FALLS MPS. co. 

695 Water Street, 
Seneca Fails, N.Y., | 
AN INT E R- 


> number of patents 


S.A 


AMERICAN PATENTS 


eating and valuable table showing th 
vranted r the various subject« upon which petitions 
bave been fied from the begimaine dewn te December 
i. ia Lotained tn SCMme~tiri AMERICAN SUP 
PLEMENT, N 1 were Price 10 cents. To be had at 
this office and from al) newsdealers | 


| Lamp generatir g apparatus, 





UN 
THE HALL 


BRASS PIPE WRENCH. 






A PERFECT TOOL, 
WITH FRICTION GRIP. v 
Bus‘ings for all sizes and shapes. 
Highly pe ned pipes made a. 
up witbout scar njury 
For (irculars and Priv 


WALWORTH MANUFACTURING Co., 
126 TO 136 FEDERAL sr BOSTON, MASS 


Water Emery 
Tool Grinder 


Has no pumps, no valves 





piping required to supply it with 
water. Always andy for use. Sim- 
plest in construction, » ost efficient 
in operation 
Ge Send f t gue and prices 
W. F. & JNO. BARNES CO 
1999 Rudy St Rockford, Ii! 


LIKE A CHARM. 


wefece rant 








Pe eft t i 
our 

itand Pipe Thr 

‘ utting lachines. Crank or 
rm power Gears housed 
frow dust. Chasers set by grad- 
ration te any an be re- 
le ised from threading while in 
motion, opened fo permit pipe 
veing ut and instantly ciosed 


cr” Send Jor Free Catalogue to 
The Merrell Manufectur 
ing Coe., 501 Curtive Street, Tule do, Ohie. | 





PERFECT - PUMP - POWER. l 


is attained only in the 


TABER ROTARY PUMPS | 






They are mechanical, 
simple and dirabie. Will 
pump bot or cold fluid 

rin or thick. Requires 

no skilled mechanic Most | 
power at least cost. All parts 
interchangeal Made of 
tron, steel or bronze. Can be 
driven by belt, m nee or en- 
Tapen pump ca Large lilustrated Catalogue f 
ABER PUMP CO., 32 Wells St.. Buffalo, N.Y., U.S.A. 


IF YOU HAVE A SHOTGUN 


and use it often, you er ow the barre! “ leads "- the fric 
tion leaves a lead depost which causes “pits” and means 
expense. You car t «te Pp the deposit, but you can re- 





it removes 


with the TOMLINSON CLEANER 

witb the . ently and 
julekty all lead pest or other foreign watter. It won't 
injure the barrel, as the brass wire gauze is softer than 
the steel, and it w il last « lifetime, as the real wearing 
part can be replaced for Wk Ant extra pair with each 
tool, In gauges to. Fit any roi. All dealers. Price #1. 


where in the ciridized world 


00 5. Baker St 


Booklet free Used ever 
The GT. Tomlinson Co.. 


THE OBER LATHES 


, Syracuse.N.Y. 


For Turning Axe, Adze, Pick 
Sledge, Hatchet. Hammer, Au- 
cer, File, Anife and Chisel Han- 


lles, W biffiet reos, Yokes, Spokes, 
Porch ®pindies, Stair Ba usters, 
Tabte and Chatr Legs and other 
iregular work 

Se” Send for Circular A 


Chagrin Falls, 0., U.S.A. 





The uber mtg. Co.,10 Bell St., 


THE BEST BENCH LATHE 





for precise and accurate 
work of all kinds is shown 
here in eut. and Ta] 
rises Bed, Head Stock 
nil Stock, T Rest, Face 
Plate, [wo Centers and 
Binder Bolt. Form of bed 
makes —— the clamping of various attachments 
without disturting the metal. (ther spectal features that 


give ‘poneral satisfaction wherever tried. For further 
and faller particulars send for free descriptive booklet 
The Pratt & Whitney Ce.. Hartford. Conn. 


NICKEL 








AND 
Electre- Plating 
\poaraius and Batera 

ror 
Hanson & VanWinkle 

co 
Newark. S.J. 
1M Liberty St... N. ¥ 
» & 328. Canal St 

Chicago 

ACETYLENE APPARATUS 
Acetylene number of the ScienTI FIC AMERICA. SUP 
PLEMENT, Gescribinog., with full iestratior the most 
recent, sim vr bome made and commercial apparatus 
ene on the large and «mall! scale 
and vusedby the microseopist and 
be magic lantern rhe new French 
x its own acetyient Contained in 
RICA SUPPLEMENT No. 1057. 
repaid by mall. For other numerous 
valuable articles on this subject we refer you to page 71 
yf oar new 187] Sc pplement Catalogue, setit free to any 

a idress UNS & O0.. Wl Broadway New York 


Telephones, 


Line, Intercownmuni 
Work. Write us for 
prices, catalovue, etc., with testimonials 
and references Metimates cheerfully 
furnished. Agents wanted 


THE SIMPLEX INTERIOR 
TELEPHONE CO., 
431 Maia S&., 





for Interior, Short 
eating and Hote! 









Ciacianati, Ohio 








| 
M 


Hamidifier. Moore & Jones. 

Incubator, G. T. Woods... 

inkstand, 8. T. Whitaker 

Insect destroyer. C. B. Moore i 

insect trap, F. Marsh 

Insole channeling and lip setting mac hine, 
Jobnson 

Insole reinforcing machine, 

Irrigating device, root, J * 

Jar cover fastenmg, fruit Kobson 

Jouger, gaged feeding, KR. H Pratt 

Joint. See Kail joint. HKailway rail joint. 
handle joint 





A. B. 
_onpers. eee 


Kiln. See Brick kiln 
Kiln, blast furnace, ete... E. Gobbe.. 
Kitchen utensil, L. J. Taylor 


Labeling wachine, W. ©. Johnson. 
Ladder, step, F. H. Corduan 
Lamp, acetylene gas, F. EK. Baldwin 
Lamp burner, F. W. Grundman 


Lamp for miners’ use, electric, L. Horwitz 


Lamp generating apparatus, bydrocarbon, 


buck & McMillan 


Roebuck & McMillan 























hydrocarbon vapor, 


A.B 


Jobneon.. 


Roe- 








- A 
9 | For sale by MUNN & Co., 
' | or by any bookseller or newsdealer 

















Lamp, hydrocarbon, W. Hawks 
Lamp, po aeante electric. F. W. Brooks 
Lamp prote electric, F. BR. Garretson 
Lamp shade bolder Kearsley & Bowman 
lamps by electricity, device for lighting, 8. M 
Meyer 
Laying off and pulverizing ground, implement | 
f J. 3. Grange A787 | 
Leather artificial W. Walden 656 8 | 
Leather wringing machine, E. J. F. Quirin #570005 
Lens edges, machine for grinding, L. Wilhelm 656,085 | 
Lightning arrester, W. EK. Athearn 656.780 | 
Lock. See Trace lock 
Lock. H. G. Carlet 
Lock, W. E. Emery 
Locomotive engine, four-cylinder, A. Mallet 
I cator feed adjustment, J. C. Beckerleg 
ibe. G. P. Melntyr 
cure tool, M. EF. Sehils 
«s filling machine, F. J. Beal Con. | 
: ad marking machine. cloth. Leh 
& van Kemper 56.846 | 
vess metallic. G. W. MeKi th. » 
iges, machine for f eunine and etenchine 
qeregory He oe 
Milk pasteurizing apparatus, F. V. Gifford (ei, THe 
M See Cane mil Grinding mill | 
Mirror suspending device. Biver & Henard (568 
Mirrow walis amber with, Biver & Henard 6,927 
Miter box, J. T. B rd 36,835 | 
Moistening and sealing envelops, device for, ¢ | 
lL. Vowme YS | 
holder. ¢ M. Chapmar 7 On? 
Moth catcher, §. A. Haseltine thot 62 
foter. See Electr motor. Fan motor. Wave 
motor 
Musical instrum finger cuide, W. Wich O56 
Nest al howe t ry ). N. Greer io 
Observat ¥y platform, revolving, ascendir and 
lescending. H. Shuart 7 AGA 
Oller, L. Hirsch 656.075 
Ore concenirati ing agitator, H Stebbins “074 
Ore electrolyzing appar At Us, A. M. Rouse 657.072 | 
Ores, separating. H. C. Robinsor 50.728 
Ornament tal bject, Bick & Hahr 607,050 
Ove i Eberhart & Schubert 656.5359 
Paper automatic mechanism for feeding sheets 
of,G. R & W Williams 656,872 
ox, J. T. Craw 608. MS 
x. J. A. Wagnitz 657.047 
device for conveying sheets of, H 
ASA 80 
ling machine, T. ¢ Dexter 656 58 
ider and paster. H. F. Bachman Sr U4 
4 schine, H King weet | 
t ed photograph t« A. Schwarz 656.751 
aph negatives, producing, KR. M. Hun- 
er 656,709 
Piar suxXiliary pedal attachment Rohrer & 
Messmer 656,125 
Pir See Clothes pir 
Pin hold A. A. Richardsor 6545, 683 
Pipe See Tobacco pipe 
P ump. W. W. Stewart HOF. 75 
Pi lamping and supporting device. O. Eggert 654,783 
t upling, ibee 656.956 
I upling. flexible metal, W. Sehmid 656,087 
» seed. (. W. Warner 656, 705 
chosin und riveting device, hydraulic, J | 
Satche io8s01 
or bars, mechanism for piling. 8. V. Hu 
G56 S41 
Pole pieces, means for securing, H. Geisen 
boner Ani Od 
Potato sorter and cleaner, W. H. Gilmore 66087 
Powder keless Straneky (4.678 
Power see Wave power 
Press. See Raling press. Brick press. Cotton 
press Printing presse 
Press feed mechanism. EK. Tyden 
Printing press, G. A. Main 
P sctile, C. M. Brown 656.45, 656.904 
Propelling and steering echaniem. boat, R. & 
Dickins 656,992 
Propelling mechanism, boat, C. H. Blomstrom | 
57,068, 657,054, 657.058 
Pa r See Staple puller 
Pulley. eplit, W. A. Clark set 
Paip compressing apparatus, J. Westaway 656 082 
Pulp materials, apparatus for manufactoaring ar 
ticles from. J. M. Leaver 
Pulp strainer. K. Dietrich 
Pump, F. W. Blanchard 
Kack. See Hay and stock rack 
Rags, treatment f siik. G. Kreuter 
Rail clamp, A. C. Williams | 
Rall joint, C. B. Fames 
tailway. J. Sparrow 
Railway chair, Plewman & Graham 
Railway rail joint, H. A. Christy 
Railway ewitch. T. Copeman 
Kailway ewiteh, A. A. Stron 


Kailway switch operating mechanism, 
Bayles 

Ratiway track fastening, |. D. Ralston 

Railway tracks, constraction of. G. Linden 

Raiiway train night signal. BE. B. Pope 

Raker gage and saw jouwter. J. A. Basley. 

Ratchet brake, J. Clar 

Razor safety, A. W. Scheuber 

Register. See Fare register. Hot air regis 


Draught regulator 

r cultivators, J. 8. Stoe 

eiving, The 
animal. F 

hydra 


Regulator. See 
Kein holder f 
Relay. signal rec 
Releasing dev 
Kiveting apparatus 
K ary engine, J. M 
Safety gate, pneumatk 

fastener and lift co 


kton 


sprenger 
», 8. Foreman 


F. Horn 
nbined, W 
K. Dutton 
nm t 


sash 
Sash fastener 
Saw, hand. ( 
Saw set. T. M 
Saws, adjustal 
nold 
Scenes and sounds 
producing animated, A 
Scraper, cotton, N.C. Harrie 
creer Window screen 
Screw nurling die ho 


axle bearing for band, 
apparatus for taking ar 


taror 


See 
macbine ider, P. E. 
aint 

hing 
uu, A.B 
ttle 


machine, C. J. Dear 


Scho 


Secute 
Se 
ughton 
one separat « 
Cribbe 

, overseaming, D. Noble 

ehinery Fletcher 

or planing 
al screw cap 
See Katlway tratr 
unk line signal 
app ectric 


rv 


as 

machine 

H.J 
night 


Vogel 
signal 


ar 





ne tr 


auratus, e) Ellicott & 


ing 


happ 





harness, A. B. Cameron 

r pulverizer, C. J. Putt 

shoe, Cilley & Good 
iDpar G. 0. Draper 
hutes, b d for pneumatic. G 
pneumatic etraw, W. J 
nery. (. L. Hager 


crusher « 
ne machine 


eve 
Spinr 
Stacker 
ncker 
Stage mach 
uller 
heater, 
artificial, J 
ator. LL, ¢ 


“ satus 
Sw 
Staple 7 
Steam 
Stone 
mt 
st 


hneon & Hendrix 
Bonnut 

per See Bottle stopper 

E. R. Bryer 

gw. H. P. Simpeon 

heating. L. Howard 

ve or range water back. W. J. Wood 
e, vavor. C. J. Search 
iw nveyer. pneumatic 
Stropping machine. F. Kampfe et al 

<tn« rf] mane fact are of rT. Reinb: 
Sweeper, sectional rotary . H. Adame 
“witch 
Table, ¢ 


®tove 


Stove 


Stove 


Ste 





were 


H. ®anford 
Tank. See Watering tank 
Telautographic apparatus. F. Ritchie. 


i (Continued on page 159) 


thal 


ter. 


mpson & Robes 


D. Snyder 


4, 778 


A. Ar 


nd re 


Dorn- 


Steen & Warner 


Tele 


Oceh- 


ing 


eet 


Randolph, 


“mm 


Ostrem & Hat seat 


See Klectric lia aanwey ewiten. 











655.961 
608286 
aes 


trons 
| MM. 














¥ 
OT oR 
ARR 
7.008 
656, 761 


657 033 


| for good enterprises at ‘ 





Tt is of the cougixtency of paste, in varlew 
non-shrinkuble. 
make the floor leek Like one plece. 
carpet baj and moths, is wate 

MAK PLY FLO® 
expert a 














Put w 
of ordinary floor surface. 
» 


GRI MAD 


ELECTRICAL 


By N. Monroe 
Hopkins. This valuable articie is accompanied by de- 
| tailed working drawings on a large + d the fur- | 
mde by any amateur who is ‘versed in the 
“Ty his article - contained in ScLENTIFIC 
AO. . 
1 Broadway, New York pee 


AN 












use of ohn 
MERICAN SUPPLEMENT 


THE MIETZ 


a Weiss KEROSENE 


" and GAS Engine 


burns KEROSENE cheaper 
and safer than gasoline. 

matic, simple, reliable 
electric battery or flame vsed 
Perfect regulation. Belted or 
directly coupled to dynamo 
for electric lighting, charg- 
ing storage batteries an 










all pewer purposes. 
i# Send for Catalogue 
A. MIETZ, 
198-138 Morr St., New Yous. 


Markt & Co. London, Ronan Paris 


MERITORIOUS INVENTIONS 


financed or patents cord. outright. Capital furnished 
per cent. Stock companies 
Stocks and 


formed and influential directors procured 
We transact all business on_ cc 
PETER WHITNEY, 


bonds sold 
strictly No advance 
Broadway, New York 


GAS and GASOLINE 
ENGINES. 


Using Natural Gaa, 

‘‘oal Gas, Producer 

Gas, and Gasoline di- 

rect from the tank, 

lto MH. P., actual. 

The Springfield 
Gas Engine Ce. 

21 W. Washington St 

Springfield, 0. 


100 


fees. 









Schwarz Perfection Lava Burner. 
Mighest awards in all Acetylene Expo- 
sitions. Made of one piece of lava. Are 
faultless and every one tested and guar- 


ALL 


0): t?” Send for Price List. 
Blowing. Sole Agents for 
[) Smoking. the U. 8. and 
Canada. 


Perfect Alignment. 
M. KIRCHBERGER & CO. 
50 Warren Street, New York. 


U. S. GOVERNMENT SOLD 10,000) 


Spanish Mauser Rifles & Carbines 
000 Ball Cartridges in chps. We bought them all, 
ting them, we offer a limited number at retail! 


FANNERMAN, 577 Broadway, New York. 


Dealer in Military Goods and War Relies. 








Catalog on request 





A book that should be 
read by everyone who 
buys or uses paint will 
be mailed free on re- 
quest by the makers of 


Patton's Sun Proof Paint. 
Special inducement and 
agency to dealers. 


JAS. EB. PATTON €O., 
227 Lake St., Milwaukee, Wis, 

















$1 YEARLY FOR REPAIRS. 


found that it costs 












: : 
rifle less than @|) per year to keep > 
r Hoisting Engines i: 5 
ep hat speaks wel! fo S 
: 
heir superior make and 5 
tural lowan 't a = 
There more eco x 
omical of serviceat 
eng made for mines 
guarries, decks, et 
Much heaper tha 
steam. Both friction and 
geared hotest 6 tel d#h. p 4h 
Weber Gas & te *. UO. Box 1132-a, Kansas City, Mo. 


‘The Standard. 


The only “ Prtplese = 
Tea gae Coffee strain- 
er. No drip to soil lin- 
en. No falling of. 
Nickel peated. Mailed 
on receipt of 25 cents. 
Standard Strainer Co. 
Dept. K, 37 Maiden 
Lane, New York. 


The Ideal Hunting Shoe 


The concentrated product of fifty 
years of shoemaking skill. Ten inches 
high, Bellows tongue, uppers gray 
color, soft as a glove, tough as steel 
cannot harden. The best storm-proo 
shoe ever placed on sale for Klondike, 
miners, surveyors, engineers, and any 
one requiring perfect fout protection. 

Thousand 0 pare sold Pee t een pa 

a. Pataique 
A. SMITH & EON 
Pa. 


seed indeios 
13th St., Phil ciphiae 





<<] ae ok ee @ | 


CRAND RAPIDS GAS Ew 





ACETYLENE GAS AND CARBIDE OF 
Calcium.—All about the new illuminant, its qualities, 
chemistry, pressure of liquefaction, ite probable future, 
experiments perfoumed with it. A mest vabuabte series 
of articles, alying in complete form the particulars of 


this subject. Details of furnaces for making the carbide, 
gas generators, gasometers, burners, etc. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, Ne 

1004, 1007, 1012, tel4d, 1015, 101 

1025, 1o3s, 1057. 1064, 1071, 1072, 1082, 
10 O81. 1085. 10s 4, 1124. BP 
it 41150. Price 10 cents each, by mail, from 


this office, and all newsdealers. 


Price 0) cents. | 








Tt is the best floor iiler in the world, stopping the cracks so completely as to 
it is hygienic in its composition and effects, age away 


proof, coldproof it NEw. 
s Look T kE'N 

» in 1, PU 5 —- 10 Ib. air y.. cans. Send $1.00 for enoug! 

nd covers 40 square feet of ordinary enrfaee. 


UFACTURID 





MMMission | 


Acetylene Gas Burners. | 


| PIBRCE 





SEPTEMBER 8, 1900. 










s shades, and is tough, clastic, adhesive and 







impervious to any weather 
Can be applied without tools or 
os fill zou omens feet 


Price We. 
& ©0., Leck Bex L, NEWA! x ‘NEW YORK. 





Ew. 


















Williams’ 
Shaving el 
Te 


Auand 
that Hhont 
Dry onthe 


Face _m 


SOLD EVERYWHERE. 

Williams’ Shaving Stick, 25c. 

Genuine Yankee having Soap, 10c. 

Luxury Shaving Tablet, 25c. 

Swiss Violet Shaving Cream, 50c. 

Williams’ Shaving Soap (Barbers ). 6 
Round Cakes, 1 lb., goc. - E baqenalee also 
for toilet. ‘Trial cake for ec. st: mp. i 

The only firm in the paalirs making @ 

spectalty of SHAVING Soaps. 
THE J. B. WILLIAMS CO., Glastonbury, Ct. 


LONDON PARIS: DRESDEN SYDNEY 






































SENSITIVE LABORATORY BALANCE. 

By N. Monroe Hopkins. This “built-up” laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, aud it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showi various 
stages of the work. This article is contained in ScIEN- 
TIFIC AMERICAN SUPPLEMENT, No. 1184. Price 10 
cents. For sale by MUNN & Co., %1 Broadway, New 
York City, or any bookseller or newsdealer. 


GERE GASOLINE E} ENGINES, 
"BOATS 


a 3, BoaT FRAMES 
6tor MLGERE YA") inc Ws, 
GRAND RAPIDS. MICHIGAN. 





» 


A.W FABER 


Manufactery Established 1761. 


| LEAD PENCILS, COLORHED PENCILS, SLATE 
PENCILS, WRITING SLATES, STEEL PENS, GOLD 
PENS, INKS, PENCIL CASHES IN SILVER AND IN 
GOLD, STATIONERS’ RUBBER GUuONDS, RULERS, 
COLORS AND ARTISTS MATERIALS 


78 Reade Street. New York, N. Y. 
Manufactory Established 1761. 


ARTESIAN 


Wells, Oil and Gas Wells drilled 
by oentract to any depth from 
to 300 feet. We also meputee- 
ture and furnish everythi 
quired to drill and comp ste 
same. Portable Horse Power 
and Mounted Steam By 
Machines for 10 to 
Write us stating Ad - what 
is required and send for illus- 
trated catalogue. ddress 
ENGIN BERING => qperer co, 
Yorks, U.8. A. 









WeL 
186 LIBERTY STREET, NEw 


AMERICAN ~ ‘MONITOR 
= LAUNCHES 








NOW READY. 


Gas Engine 





Construction 


By HENRY V. A. PARSELL, Jr., Mem. A. 1. Elec. oll 
and ARTHUR J. WEED, M. E. 


PROFUSELY ILLUSTRATED. 
Price, $2.50, postpaid. 


This book treats of the subject more fram the stand- 
point of practice than that of theory. The principles of 
operation of Gas ines are clearly and simply de- 
scribed, and then the actual construction of a half-horse 
power engine is taken up. 

First come directions for making the patterns; this is 
followed by all the details of the mechanical operations 
of finishing up and fitting the castings. It is profusely 
illustrated with beautiful engravings of the actual work 
in progress, showing the modes of chucking, turning, 
boring and finishing the parts in the lathe, and also 
plainly showing the lining up and erection of the engine. 

~eoustonse werk ae drawings give clearly 
the sizes and forms of the various details. 

The entire engine, with the exception of the fiy- 
wheels, is designed to be made on a simp’e eight-inch 
lathe, with slide rests 

he book closes with a chapter on American — 
in Gas Engine design and gives simple rules so that any- 
one can figure out the dimentions of similar engines of 
other powers. 
very iljustration in this book is new and 
cae Lae 3 been made expressly for this 
vo. 206 pag 


werk 
3” Send for Circular r- Contents. 
MUNN & CO., Publishers, 
361 BROADWAY NEW YORK. 





OTAND, 


BUILDING MACHINERY, 


ACME ROAD MACHY CO 


- 


MRANKF 














SEPTEMBER 8, 1900. 








LECTRIGAL Zuteante, tsar 
Miu ce 
A meal Drawing. Hee, 


Drawi 
oe Ih nis iepcolkry Mat Mathematics. 


mail. oz, in spare time a. 
‘nate ae Thomas A. 


me 
cL eCTRICAL ENGINEER INSTITUTE, 
Dept. A, 240 W. 23d Street. Ne oO 











1G INVESTIGATE 
Tro OROUGHLY 
~ BEFORE YOU PURCHASE A TYPEWRITER. 


JHE SMITH PREMIER 


Will merit your approval as it re 
meets requiremems at every point 
ART CATALOGUE FOR THE ASKING. 


Tue Smit PREMIER TYPEWRITER Co, 


SYRACUSE, N.Y. U.S.A. 











HE whole history of the 

world is written and pic- 
tured week by week in Collier’s 
Weekly. So well written and 
so well pictured that it is now 
the leading illustrated record of 
current events and has the larg- 
est circulation of any periodical 
in the world that sells for three 


dollars or more per year. 


On sale at all newsstands. Price 10 cents per 
Sample copy free. Address COLLIER'S 


copy 


WERKLY, 525 West 13th Street. New York City. 








Vvconedia of Raveinhs, Motes & Gusti 


12,500 RECEIPTS. 708 PAGES. 


Price, $5.00 in Cloth; $6.00 in Sheep; $6.50 in 
Half Morocco, Postpaid. 


HIS great 
work has now 
een on the mar- 
for nearly 
years, and 
the Jemand forit 
has been so great 
that twelve edi- 
ns have been 
tiled for, 
rhe work may 
regarded as 
product of 
Studies and 
'ctical ex- 
ence of the 
chemists 
workers in 
parts of the 
1; the infor- 
ngiven be- 
f the high- 
luearrang.- 
d condensed 
Meise form, 
‘ement for ready use. Almostevery inquiry 
can be thought of, relating to formule 
various manufacturing industries, will here 
ind answered. 
ose Whe are engaged in almost any branch 
ndustry will find in this book much that 
Practical value in their respective callings. 
who are in search of independent business 
‘Uployment, relating to the home manufacture 
~slable articles, will find in it hundreds of most 
ellent suggestions. 


MUNN & CO., Publishers, 


SCIENTIFIC AMERICAN OFFICE, 
361 Broadway, NEW YORK. 
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EERE 
Teleeraphy, H. D. Bartholomew 
e for riy t 
phone lines, Steiner & Tuck, party tele. 656,907 
Tele ane switchboard supervisory signal, F. R. 

c iciirtrtasehhen « sanesnegeneverorecs . HAs 
Telephone system. F. G. Rugh. . oo 
Telephone trunk line signal, F. R. ‘MeBerty.. De add 

| Thill coupling, C. A. Reblen.. ; 656,875 
|; Toil coupling, Cline & Handy.. . 681 
Thiil coupling, R. Eecies.... geeee 656.955 
| Threading machine, J. H. MacLauchian : 650), S48 
ai ~ “wa machine feeder attachment, T. H. 
oo. 
Ticket. pin, Kohnie & Kubns.. bh 
Tie. See Cross ts 
Tin, electrolytically treating scrap, B. D. Ken- 

all. 656.982 
Tire. elastic wheel, Tubler & Samuel 656 Sto 
Tires, valve attac hing device for bicycle. R. J. 

Burns 657.060 
Tires, vaive for pneumatic bicycle, F. Richter.. 657 007 
| ‘Tobacco moistener, J. D. Griffen.. 6,816 
Tobacco pipe, H. B. Barton 657,019 
Tobaeco pipes, ete., filter cartridge for, E. Land- 
fried.. fi 


longue support, vehicle, O. 
Tool, combination, W. 
Tool handle joiat, C. W. Allen... 
P. L. Kosciaiowski. 
. T. Blake 
Toy J. A. Chapman 
‘Toy, mechanica), R. H. Sarv 
Trace lock. adjustable, F. w Crafts 
Trap. See Insect trap. 
‘Trimmer. See Veneer trimmer. 
Trolley, M. T. Schaffer..... 
Truck, car, J. A. Brill 
Truck, car, J. L. Levy. 
Truck, radial car, J. 
Truck, weighing, J. G. “Emery. Jr... 
‘Truck, weighing, H. poe 
Tronk cover, A. M. Wels 
Tube. See Mailing tube. 

k. W. Barthels 
Jobn 


Tube flanging device, 

Type bar machine, K. H. St. 

Type bar or matrix macnines, sp acing or oe 
ing device for, RK. H. St. Jobn. 

Typewriter, J. H. Phelps 

lypewriting machine, W. K. Fox et al 

\ accine lymph, glycerinized, K. M. Parker 

Vaceme point carrier, K. Walsh 


&c. 
J. Barnes.. 


Staton. 


Wagon running gear, A. Boeker 

Wagon, tipping, C. W. Lyon........ 
Washing machine, W. J. George.. 

Water baw. India rubber. J. Parette.. . 
Water heater. instantaneous, M. 1. Cohen, 


Worns 
Ww as. tank. poultry, d. Ray.. 
Wave motor. G. 
Wave power, 
W eat her stri 
Wheel. See 
Windmill. C. 
Windmill wheel, J. E. Albers 
Window chair, P. C. Campbell 
Window frame and sash. metallic, 


Clarke.. 
i. Foote 
indmill wheel. 





Wi 


F. Alger 


Cc. D. Prac 


Window screen, G. A. Youiden. 

Wire grip, H. A. Mossman 

Woo! degreasing apparatus, M. A. Jacques 
Work gage, EK ower. 

Wrapping machine, F. M. P eters. 

Wrench, H. G. Hoadley... P 


DESIGNS. 


Air brake coupling member, M. 8. Levering 
Atomizer casing, lL. Q. Gurnee.. 

Ball pattern. baby’s. E. G. Newell 

Battery cel), D. H. Darling, Jr.. 

Bell, F. A. Scranton 
Belt, skirt supporting. M. 
Bicycle frame, C. W. H. 
Bicycle frame, F. A. Wilmot . 
Bicycle pedal rubber. F. A. W ileox.. 
Brushes, etc., back for, i A.W eibman... 


L. Shepard..... 
Smithers 


Chopper frame. food, y Owe ses 
Clothes line section, H. hs SEE ccsrosoee . 
Cow tail holder member, EK. 8. Geer.... 


Curb and gutter block, 8. B. Morss..... 
Frame, ornamental, D. Piersol... .... 
Fruit cutter standard, J. B. Fariss.... 
Hatchet head, Tce. ehevesececees 
Inbaler, H. L. True.. 

Last. cobbler’s, R. 8. Soniey.. 
Liquid container or vessel, J. H. eee. 
Mantel, T. RK. Price. 
Picture frame, W. H. Holtz... 
Pin, safety, W. H, Bittner. 
Pilate lifter body member, C. 
Puzzle board, A. Kinnieutt. 
Road a wheel. G. F. Conner 
Shoe, J. H. Sparks. ............+.- 
Spoons, etc., handie for. 2 A. Weibman. 
Stove, heating, H. P. Cope... .. 

Stove lid lifter, W. J. ten 


Council. . 


Stove water front. J. 8. vi" = Bure. a 
Vauit light, R. 4" Cox paaiees 
Wrapper, H. KE. Shedd....... .......... 


hedd 
W rapper, LI.t H. &. Shedd. 


pany.. 
*“ The Hallwood.,” 
ter C Jom pany 
“ Vaxo,” for a medical compound, D. A. Stro 


PRINTS 


& Company., 
* a Cream.” 4 malt cream, 
Cream Compan 


* Who Nose Me,” for a game. O. B, Du Bois.. 


A printed cop 
any patent in the 
issued since 1865. 
10 cents. 
of the panes a. and oe te 

away. New 
clene number of comes are desired at one ti 


ventors for any of the inventions 
ing list. provided they are simple. ata 
ft complicated the cost 





instructions address Munn & (0.. 
York. Other foreign patents may 





.657,.040 to 


tify- 


t 
Water with gas. apparatus for capeagnating. E. 


jen, 


656,050, 


* for cigars. Hallwood Cash Regis- 


ck 


y of the specification ee drawing of 
foregoing list. or any patent i 
will be furnished from this o 
In ordering please state the name and num be 
Munn & Co.. 
il be given where 


me. 


w be obtained by the in- 
Canadian patents may no lin the f 


coat of cast, none 
will be a little more. For 
361 Broadw: 


656,623 
657,043 


657.089 
58 





66,914 


Valve, A. P. Broomell.. 657.050 
Vaive, D. Gilchrist 56 SS 
Valve, automatic hose, R. D. Wirt. 651,759 
Valve, combined air, water, and check, D. F. 
Morgan. onupee ‘ 656,746 

Valve, engine, W. 8. Haines 56), S88 
Valve for fluid operated tools, throtile, C. H. 
| Johnson . 4 656.981 
| Valve, hydraulic motor, J. W. Johnson 6HH,70 
Valve, locomotive tender, F. P. Cotter i yi] 
Valve. non. freezing. Schmitt & MeGunnis 

Vaive, tank, J. E. Minor 

Vehiele brake, F. T. Harrington 

Vehicle brake, C. Wigg pena 

Vehicle frame mec hanical joint, J. 8. Cope- 

land oe 

Vehicle. motor, C. D. P. Gibson 

Vehicle seat, C. B. Moore . 

Veneer trimmer, A. Nelson.. 

Vise, bench, EK. H. Sheldon..... 

VOR DOSTR, B. Be, BOGE so ccccccesvccccecccssesese val 
Voting machine, F. M. Boring................ . 66.713 
Wagon attachment for carrying axes. G. W 


| 656.820 
65 
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LABELS. 
“ Anti Gon,” for a medicine, Winn & Hubbard. 7.768 
7 a Notente, ” for a hair tonic, Century Chemical 
ompany....... 7.70 
*cAw.c enner Ale.” for ginger ale, J. D. Gor- 
man. ° 7,738 
“ Dr, Kay’s Uticure,” for a ‘medicine. Dr. B. J. Kay et 
Medical Company. 7.764 
“ Duroy Brand,” for fruit sirups and juices, Durey 
& Haines Company. 7,756 
“ Goid Seal.” for cigarettes, Knubel Tobacco Com- os 
any.. 7 
a House's Baby Mixture,” for a medicine, R.T. 
Smoot. ‘ - 7.765 
= Huyler’s American Drops,” ‘for candy, Huy- aia 
1.60 | 
“ Jewelers’ Luster.” fora preparation for polish- 
ing metals. glass. etc., A. S. Marsilliot 1.18 | 
“ Madam Sherman’s Vegetable Compound,” for a x 
medicine. Worlds Klectro-Medical Institate.... 7.762 
“Red Top Rye.” for whisky, F. Westheimer & 
Sons ‘ . 7.755 
| * Viver Mills.” for rye whisky, I. A. eee. 7,754 
|“ Stay There,” for buckles. 1. W. . 7,70 
“The Equality.” tor shoes. litrect. “Shoe Com- 


= 


“ Carbolo.” for an antiseptic and germicide, Carey 
Amenenp Malt 
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Millions are sold each year. 


YUNSWIG 


The best Cigar for the 
A luxurious smoke at a consistent price with 
A fact proved by their enormous sa 


JACOB STAHL, JR. & CO., Makers, 168th St. and 3rd Ave., N. Y. City. 





¥: Look for Arrow 
Head on Every 


ood quality. 
is Cigar. 








A RI 


I makea 


lF PE OY SHOOT 
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i b hree » same for 
the I a Hand-book * A,” 1% S pases 

FRE The latest Encyclopedia of 

arms, Powders, Shot and Bullets. Men- 

tion SCIENTIF:C AMERICAN. Address 
IDEAL MFG. CO., New HAVEN, CONN,, 8. A. 
50 YEARS’ 
EXPERIENCE 








Trace Marks 
DEsiGns 
CopyricuTs &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir 
culation of any scientific journal. Terms. 8 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co, 36: Broadway. New York 


Branch Office, #5 F St.. Washington, D. C. 


Che Cypewriter Exchange 


ik” Gacaiag St.. NEW YORK 
124 La Salle St.. das bY 
38 Bromfield St., BO 
817 wae $t.. 
ANSAS CITY, MO. 
209 North 9th St. 
ST, LOUIS, MO. 
432 Otameee St. 
ITTSBURGH, PA. 
3 West Baltimore St. 
TIMORE, MD. 
536 California St., 
SAN FRANCISCO, CAL. 
wil) save you from 10 
Send for ( latalogue. 


= FACTORY FOR SALE 


| on account of rem« val to larger premises the KIDDER 
as | Ri ESs8 CO. offer for sale their factory at 2-34 Norfolk 









| 








AY.. ~ 2-4 Roxbury District, com rising about 22,000 | 
feet of land, 3-sto ry brick a" square feet each | 
floor, brick boiler bouse, 3-sto: Lan factory buildiny, 
boiler, e —% main line shafting on each floor, exhaust 
heating plant. also storage y: of about 9,200 square 
feet with Gadigaes op same; a bargain for a manufac- 
| turer whose business is aaagees to the size of the plant. 

Inquire on the premises. 


FEUSAVE vate FUEL 








NY interested im Art, Ar- 
tistic Shading or Coloring 
will do well to write 


| The Air Brush Mfg. Co. 





U. S. A. 


y BARGAINS 


Mi 


De Tandem Air Compress 


SIMPLEST IN CONSTRUCTION. LESS 
IN PRICE. ECONOMICAL. GREAT- 
EST EFFICIENCY. NO REPAIRS. 
CAN ATTACH TO ANY STEAM ENGINE. 

; @END FOR CIRCULAR TO 


SEDGWICK-FISHER CO. 
63-65 S. CLINTON ST. CHICAGO 
G2” Mention SCIENTIFIC AMERICAN. 


N. Y. Camera EXCHANGE. 


60 Saved on all makes of Cameras 
aqptquactons for Buying, Selling 

and Exchanging Cameras or Lenses. 

Large assortment a:wavs on hand. 

Developing, Printing, etc. 

Photo supplies of every description 

at lowest prices. 

C2” Send 2%. stamp for bargain 

| list. Address 

4 WN. Y. CAMERA EXCHANGE, 114 Fulton St., NEW YORK 


| Reckford, Ill., 





ELECTRICAL 
MAC Wee Ng 


TORS 


i; 
















RUBBER STAMP MAKING.— THIS 
article describes a simple method of making rubber 
stamps with inexpensive apparatus. A thorvughiy 
| practical article written by an amateur who bas had ex- 
, vberience in rubber stamp making One tlustration 

Contained in SUPPLEMENT 1110. Price 10 cents. For 
sale — Munn & Co, and all newsdealers 
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V. BAILLARD, Fox Bidg.. Prenkiian ae. New York. 
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‘TURBINE sASiabiaF bins &. 8%, 


w ANTED-—to buy. a sma}! second-hand Ice Plant Ma- 
chine, in good working order. Plate system preferred. 
Capacity, 10 to 3 tons a day, State lowest cash price. 
Address W.J. SIMMONS & CO., NORFOLK, VA 


GAS ENGINE CASTINGS. 


Materials and Blue Prints Write for Catalog. 
PARSELL & WEED, 129-131 West Sist 8t., New York 


AUTOMATIC MACHINERY BUILT 
to order. Our facilities and experience in this line are 
exceptionally apyetageens We invite correspondence 
from inventors of me ite V4 re ces. 

‘ MERGE ENT LER COMPANY 


Ince os oa Baltimore, 


"Md, 
Magneto for Gas or Gasoline Engine Igniters 

No batteries used. Self-lubricating bearings. Dust 
and moisture proof. Brushes self-adjusting. Mate 
rial and workmanship the weer. [9 GuanantEerp 
ror one YEAR, Send for circular and prive list 


| GIDDINGS & STEVENS, Reckford, Li. 
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any kind up to 2 toh. 4s 
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In Ivory ap to 4 lunch 
Composition, in 
Vite, Mahogan 
ple Birch, okt 
Baa rou 

REV ENS, Toledo, Ohio. 
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‘IGE MACHINES 


REGEALED 
a DaySure sedate aba Gt saday ay 


oal the work and teach you free, you work in 


Se locality where you live, Send us your a idress and we will 
i ty the re me fully, remember we guarantee a clear profit 

3 for every day's work, absolutely sure. Write at once. 
BovAL MANUFACTURING CO., Bor 364, Vetroit, Mich. 
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and we will showyou 





FOR SALE—Best possible 
applied), for cash, royalty or otherwise. 


4, New York. “2 
Brass Band « 


Inatruments, Prams. Uniforma, 
& Supp tes. Write for catalog, 46 
illustrations, FRER; it gives in- 
formation for musicians and new 
bands. LYON & HEALY, 

3% Adame &., CHICAGO. 


Republican Bad e (patent 
RK. B. A., Box 











NOW READY. 


AN AMERICAN BOOK ON 


Horseless Vehicles, 
Automobiles and 


Motor Cycles. 


OPERATED BY 


Steam, Hyaro-Carbon, Electric and Pneumatic 
Motors. 
By GARDNER D. HISCOX, M. E. 


Gasolene and O11 Vaper Eagines,” 
Mechanical Movements, Devices 
and Appliances.” 


Price $3.00 PosTPaip 


This work is written ona broad basis, and comprises 
in its scope a full illastrated description with details of 
the progress and manufacturing advance of one of the 
most important innovations of the times, contributing 
to the pleasure and business convemence of mankina 

The wake-upand management of Automobile \ ehicles 
of all kinds is liberally treated, and in a way that will be 
appreciated by those who are reaching out for a better 
knowledge cf the new era in Jocomotion 

The book is up to date and very fully illustrated with 
various types of Horseless Carriages, Automobiles and 
Motor Cycles, with details of the same 


About 400 pages. 
Illustrated. 
t” Send for circular of contents 


MUNN & CO. 86 Broadway, New Yor York 
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| and ** 


Large Svo. Very Fally 


A Handy Book for Handicrafts-lVien 


There is a ‘pocket preceptor"’ 
ing every tool used in every trade, 
edge in a nutshell and is called 


MONTGOMERY & 


MONTGOMERY & CO., 


about Tools—an encyclopedia of information c 


nce 


with an illustration of it. It contains tool know! 


CO.’S TOOL CATALOGUE. 


The latest edition is printed from new type and contains lots of new matter and 
hundreds of new pictures. Copious index, 


105 FULTON STREET, 


Free by mail, 25 cents. 


NEW YORK CITY. 


Pocket size, 
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FOR OF BRAINS 
z CIGARS 
“MADE AT KEY WEST 


These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 

; money. Send for booklet and particulars. 


; CORTEZ CIGAR CO., KEY WEST. 
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CAUSED-BY 


‘STEAMBOILER EXPLOSIONS | 


a! Day a Holida 


Every outing one 
of supreme enjoy 
ment if you are 
the happy posses 
sor ofa 


WINTON 


MOTOR 
CARRIAGE 


the best and most 
perfect of all 
American autom 

biles. Hlezant in 
olid in construction, light and easy run- 
Hydro-Carbon System 

















Price $1,200. No Agents. 


appearance. & 
ning. Speed regulated at will 


THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 
Eastern Department, (% Broadway, New York City. 


AUTOMOBILE PATENTS 


EXPLOITATION COMPANY. 
UNDERTAKES: a — ys oon 


i entions 
‘gears es and their par 


t wi iitine mt., New y ork. 


CHARTER Gasoline > Eaine 
Se ANY PLACE 


BY ANYONE 

FOR ANY PURPOSE 
Stationaries. Portables, 
Engines and Pumps. 


t2” State your Power Needs 








CHARTER GAS ENGINE CO., Box 148, STERLING, 


RESTFUL SLEEP 


In Camp, eon the Yacht and at Home. 


“Perfection” Air Mattresses, 


CUSHIONS and PILLOWS. 


au. | 


| riage, 





Also 


llow attached 
se deflated. 


Style dl. Can p Mattress with Pi 


showing Mattr 
Clean and Odoriess, will not absorb moisture. 
Can be packed in small space when not in use. 
G3 Send for I 
MECHANICAL FPABRIC CO 


uetrated Catalogue 


PROVIDENCE, R. I. 


The Earth ie Covered with Velvet to Those Who Wear 
Gilbert's Heel Cushions 


(EIR SHOES 





©0., 65 Fim Street, Rechester, ¥. ¥ 


pa 
GILBERT NF. 


DsDI0M-B00TON “MOTORETTE” Co. 


THE STANDARD AUTOMOBILE | 


MOTOR OF THE WORLD. 


OVER 20,000 IN ACTUAL USE. 


Don’t experi 
ment Pur 
chase a DeDion 
and make your 
Motor Vehicle 
& SUCCESS 

Mutors, motor 
supplies and 
batteries in 
atock 

» | 

We also man 
ufacture 

Tricycles, 

Quadri- 

cycles, 

** Motor- 

ettes.”’ 





GENERAL FACTORY AND OFFICES 


CHURCH LANE & 37th ST., _ BROOKLYN-NEW YORK. 





' | Write, inclosing 26 cents, for sampie. 





WALTHAM WATCHES 


Before 1854 there were no 
Waltham Watches nor any 
American Watches. To-day the 
tradition that one must go abroad for 
a good watch has been exploded 
by the American Waltham Watch 
Company. 


** The Perfected American Watch’’, an illustrated book 
of interesting information about watches, will be sent 
free upon request. 

American Waltham Watch Company, 
Waltham, Mass. 








Drawing Cables ax 
«~_Drawing Boards 


FOR ARTISTS AND DRAUGHTSMEN 


manufactured 
by us, and the 
best that can 
be produced 
Our “ Favorite” Draw 
ing Tables, in use in a 
great many offices and 


effects. 





37 Maiden Lane 
New York 





Dainty Watches 


in colored enamels 
to match dress 


Send for our ‘Blue Book’’—free. 

Tue New Enciranp Warcn Co. 

149 State Street 
Chicago 








colleges, give perfect 
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Write for our Catalogue 


KEUFFEL & ESSER CO., 


lll Madison 8t., Chicago. 


CET Y LENE) 


DO YOU KNOW that the most light, teast trouble, 
greatest comfort can be secured by us nee good burners. 
rhe best burner is D. M. STEWARD’S WONDER, 


127 Fulton St., New York. 
708 Locust 8t., St, Louis. 


VISE, DRILL, 
| CLAMP, Ete. 
Also other Com- 
bination Tools. 


Send for Circu- 
lar 8. A. 








STATE LINE TALC ©O., Chattanooga, Tenn,, U.S. A. 
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THE BROADBROOKS YOO COMPANY, + Batavia, N.Y. 
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THE STANDARD MODEL ¥ 


the verv Latest and Best 


STEAM CARRIAGE 
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SURVEYORS ! 


our instruments is not 
LE, Everett, Mass. 





built. Extra large builer and 
engine. We do away with 
torch, and light with 
direct burner, furnish 
a supplementary wa- 
ter pump, also coil wa- 
ter heater from ex- 
baust steam. Two pas 
senger carriage, $7.0. 
Four py ssonaes car- 
100 Slegance 
Abundance Laat 
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Results gquaranter BE AND The only reversing and self- 
| Hae“ GSTON AUTOMOBILE CO”, GAR HARBOR: ME, | sterdne’emline Sogine em 
the market, Lightest engine 
= for the power built. Practi- 
cally no vibration.® A bsolute 
ly safe. Single, double and 
triple marine = stationary 
motors from oH. P. 








Also 100. Leal 





Scales £=: 








The “‘ Wolverine ”’ Three 
Cylinder Gasoline Ma- 
rine Engine. 


of design 


= Power ae 








Grand Rapids, Mich. 


articies, includi 
Sewing Machine., Bicycles, Touls, etc. Save 
Money. Lists Free. CHic AGO SCALE Co., Chicago. U1, 





gue westomeney lowest prices. Best Railroad 
on or Stock Scales mad«, 


Sates 


Write 
‘or cat- 





Working or 
Walking 





getting that he wears a suspender. 


to the support it supplies to 

the worker at the desk. 
No other suspender in the 
world gives such ease and 
service. No other suspender re- 
sponds so readily to every move of 
the body. Its handsome trimmings 
do not rust and soil the clothes. 


President 


IMPROVED Suspenders 


are sold by all dealers. Insist on getting the genuine—there are many imi- 
tations. Every President Improved Suspender is guaranteed. 


$1500.00 PHhinti 


The guarantee ticket found on each President Suspender eatitles you to 
take part in the Presidential Vote Contest. $1500. in gold given for esti- 
mates. Full information given with each suspender—which can be secured 
at all dealers, or direct from us, soc. tpai The contest is open now. 
Send for handsome booklet—President Pointers—free. 

THE ©. A. EDGARTON MF@, ©0., Box 822, Shirley, Mass. 
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The man who wears a President Improved 
Suspender can work easier and walk easier. 
He realizes its ease and comfort by for- 


It 


meets every need—from the elasticity that 
makes hill climbing on a bicycle easy, 





_wrerereererrrrrrrreerrr, 
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CATALOGUE now READY. 
Will be mailed on receipt 


& G J of twe-cent stamp. 


THE H. & D. FOLSOM ARMS CO., 316 B’way, New York. 
BICYCLE TIRE REPAIRING.— THE 
Mending of Singie Tube Tires.— A practica) article ilias- 
trating method of inserting patches and pl A with 
pliers and pluggers, ang ee rubber band plugging 


d the use of puncture Js. 9% illustrations. Con- 
0 cents. For 
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all around 
work. 

Begin with a GOOD CAMERA 
and Jearn how to o use it. 


eer 


a ROCHESTER OPTICAL CO. 
on application. 30 South St., Rochester, N.Y. 


Acetylene Gas Lighting 


Reduced te the most 
Efficient, Safest, Simple 
and Economical Use. 

We guarantee our machines per- 
fectiy anounanie in action, to ex- 
tract all the gas from the ‘carbide, 
and absolutely F over production 
or loss of gas. a proved by the va- 
rious Roads. of Fire Underwriters. 
Standard sizes 0 to LOlights. Ex- = 
clusive territory given to responsi- 

ble agents. Correspond with 

NIAGARA FALLS ACETYLENE GAS MACHINE CO., 


___ Magara Fe Falls, N.Y. and Canada. 


@ New Microscope for pater 


and for ue in ie oe Pagipat 

gle n heme Wo. G itn, oven in. objective giv: 
haste sancne area =e 

N& ¢ S2.. inc. 


nila, 
ew ¥ 1, 
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Optical soy QUEE 1 Selentific 
Write for Cweular. So og ven} 


HIGHEST EFFICIENCY 


attained in the 


STOVER 
GASOLINE 
ENGINE 


The best is always cheap- 
est. Write for prices. 


STOVER ENGINE WORKS, FREEPORT, ILL. 


why Make Rubber Stamps ? 


Not 
Our “ New York” Rubber Stamp Vulcanizers received 
only orn — any ve — World's er. 
"h. 


Chi Sim 
Chicago, Si Co. Bept. A, 338 B'way, New York, U. 















SENT ON TRIAL. 


Prepaid te any address. 








| 
Coggeshall Patent Steam Tube Cleaner. 
| THE CLEANER THAT CLEANS CLEAN 


} NO Me! Motsture, Saves cust quickly. Atria 
Cleans from end to end. yeu 4 ing 


The Coggeshall Mfg. Co., 123 Liberty St., New York. 








This Little a 


plays the Organ better than niost people after 
ten years’ instruction and practice. It is called 


The Improved M gestro 


because it is the master player. 
It will play Hymns, Pepular Sengs, Church 
Voluntaries, Dance Music, Overtures, etc., on 
Any Good Cabinet Organ; and You Can Play It. 
PRICE, $4 , 
Profitable Business for Good “Agents. 
THE MAESTRO COMPANY, Box C, ELBRIDGE, N. Y. 


FSSOP'S STEE! 
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